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,!n addition to trajectory calculations, TRAID also provides assistance in the
following areas: (1) card-data input, (2) printed r:tput, with standardized
formats, (3) vector- and matrix-manipulating routines, (4) problem
supervision -- e.g., printing title page, enforcing time and page 1imits, and
(Sg miscellaneous aids -- e.g., plotting, manipulating tabular data.

If you have a trajectory problem, TRAID can make your programming task easier
in two ways. First, your program will accomplish more per FORTRAN statement.
The second (hidden) benefit is that your program will probably contain fewer
errors, because your atteniion can remain concentrated on the problem as
distinct from the "spelling.™ %

A
To use TRAID, you must write a main program in FORTRAN. In this program you
must worry about two things: (1) the allocation of storage for arrays, and
(2) calling the appropriate TRAID routines to perform the desired operations.
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1.0 TRAID -- WHAT AND WHY?
TRAID is intended to help solve trajectory problems.

TRAID is a family of subroutines which handle the calculation of
powered and guided trajectories and of Keplerian orbits. There are sub-
routines which integrate vehicles forward or backward in time, with thrust-
mass-lift-drag-response input by the user, with either preassigned or
computed guidance commands. Orbits may be elliptical (multiple revolutions
are allowed) or hyperbolic; transfer between integrated flight and orbital

representation is accomplished automatically.

In addition to trajectory calculations, TRAID also provides assist-

ance in the following areas:

card~-data input
printed output, with standardized formats
vector- and matrix~manipulating routines

problem supervision -- e.g., printing title page,
enforcing time and page limits

miscellaneous alds -- e.g., plotting, manipulating
tabular data.

If you have a trajectory problem, TRAID can make your programming
task easier in two ways. First, your program will accomplish more per
FORTRAN statement. The second (hidden) benefit is that your program will
probably contain fewer errors, because your attention can remain concen-

trated on the problem as distinct from the "spelling."

To use TRAID, you must write a main program in FORTRAN. In this
program you must worry about two things: (1) the allocation of storage
for arrays, and (2) calling the appropriate TRAID routines to perform the

desired operations.




2.0  TRAID PRIMER
This section is designed to acquaint the reader with the basic con-
cepts of TRAID. It shows simple solutions to simple problems; a more

complete description of TRAID's capabilities is presented in the next sec-
tion.

2.1 FUNDAMENTALS

To illustrate the most fundamental aspects of the use of TRAID, let's
choose a typical-but-easy problem and develop a complete solution for it.
(Note that this problem is too easy to demonstrate the power of TRAID; it

is intended only as a pedagogic device.)

As a sample problem, say we are given the positions and velocities
of an object and an interceptor, and we want a present-estimate of time-

to-closest-approach. Expressed in vector equations, we have

-C% (S + vor) - (T + vID |2 = 0

26 - PT)-(v8 = vI) + 2w - vD)%t = 0

(@5 - ph)-vd - vI)

= -+ > 2
(VO - vI)

where T is the time (from now) to closest approach and the (current) values

of position and velocity for object and interceptor are 96, PT, V6, and VI.

Now, to translate from an algebraic expression to a FORTRAN program,
we need to do three things:
define position and velocity vectors
calculate the vector differences

calculate the dot products

The first of these is ordinary FORTRAN lore. Let's declare 3-
component vectors PO, PI, VO, and VI, and for the differences, DP and DV.
The corresponding DIMENSION statement is shown below.




As to calculating the vector differences, TRAID offers a subroutine
for just this purpose. 1Its name is SUBVEC, and it takes three arguments,
each a 3-component vector -~ SUBVEC subtracts the second vector from the

first, and stores the difference in the third.

The easiest way to calculate dot-products is to use the DOT function,
which takes two vectors as arguments and returns their dot-product as the

function value.

The resulting code is:
DIMENSION PO(3), PI(3), VO(3), VI(3), DP(3), DV(3)
CALL SUBVEC (PO, PI, DP)
CALL SUBVEC (VOo, VI, DV)
TIMTOCA = - DOT(DP,DV)/DOT(DV,DV)

So much for the calculations. We have vet to arrange for reading-in
the position-velocity data and for printing TIMTOCA. TRAID provides sub-
routines for reading and printing data, and it is recommended that you use

them exclusively.

The simplest input routine is INl; it reads data from a standard-
format card, one value per card. You CALL IN1 (X,N), and INl1 will read
N cards, storing successive values in (the list) X. A more convenient
routine for vector-data, however, is IN3, which reads three values from
each data~card. These cards may have any descriptive text punched in
columns 1~40, and should have three values punched in col. 41-50, 51-60,
and 61-70 in F10.0* format,

A simple printout routine is RITEF; its use is:
CALL RITEF (10HNAME/DESCR, VALUES, N)

When called in this fashion RITEF will print the 10-character
NAME/DESCR, followed by N VALUES, in F-format. If the numbers in VALUES
are integers, you should call RITEI, which prints I-format.

If you punch the decimal, of course, you may place the value anywhere
in the field.

2-2
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A more flexible printout routine is subroutine WRITIT. When using
WRITIT, you compose any string of BCD characters (like an ordinary sentence)
which contains short strings of zeros where you want successive VALUEs to
be inserted. Then you CALL WRITIT(VALUEl, INDENT, nHBCDSTRING-), where
INDENT controls the left-to-right position of the printed line. You con-
tinue to CALL WRITIT (VALUE 2) and CALL WRITIT (VALUE 3), on until you have
provided all the VALUEs needed to fill the zero-strings -- at this time the
line 1is printed. An example of WRITIT's use appears in Sec. 2.5.

Two subroutines are provided for skipping lines and pages on the
printout. They are CALL LSKIP(N) to skip N lines and CALL HEAD (N) to

write a page-heading and skip N lines on a new page.

There is one more requirement -- and this is important -- all programs
which use TRAID must make a special call of HEAD at the beginning. This is
of the form: CALL HEAD (nHPROGRMNAME PROGRAMDESCRIPTION-). When called in
this way, HEAD reads a data-card and performs several 'supervisory' tasks:

Establishes time and page limits (to be enforced on later
calls to HEAD)

Establishes physical constants and unit-scaling factors
Establishes control parameters for the computation --
e.g., choice of integration methods

Prints a title page, including the name and description
of the program, and the number and description of the
problem now being solved

Assembles a page-heading, to be printed at the top of

each page of printout.

Shown on the next five pages are:

A program to solve our closest-approach problem, complete
with input and output and special initial call to HEAD,
and arranged to allow multiple cases to be computed. (The
call of PREDATA causes the images of the data-cards to

be printed.)

A typical data-deck setup

The resulting printout.
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000003
606003
000004
000006
000010
noon1?
000014
opoota
00680240
noon?d
000024
n0003%
000040
000042
000043

PHROGRAM PRIMEM] LINPUT OUTPUT (TAPES,,TAPEGmOUTRLT)
DIMENSTION PC(3)+PT1(3)4VOIINoVI(3)4DP(3) sV ()
CALL PREDATA

CALL WEAD(JANPRIMER] = FINDS CLOSEST APPROACH o)
CALL READ(D)

CALL IN3(POs D)

CALL INI(VOs D)

CALL IN3(Pled)

CALL IN3(VIe])

CALL SURVEC(POPI.DP)

CALL SUBVEC(VNVIeDV)
TIMTOACARDOT(DP 4DV /DOT (DVeDV)

CaLL RITEF (anTIMECTIMTOCAI ]

CALL LSKIP(S)

GO Tn

END
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2.2 STATE VECTORS

Trajectory computations in TRAID make use of (augmented) state

vectors -- l0-component vector defined as follows:
STATE (1) = time in seconds
STATE (2-4) = position (x-y-z) in meters

. . L] *
STATE (5-7) = velocity (x-y-z) in meters /second
ORIV *
STATE (8-10) = acceleration (x-y-z) in meters /second2

STATE(l) is the time when the body has the given pesition, velocity, and

acceleration.

These are measureu in a coordinate system which is determined bv the

control parameter KOORD -~ see the figure on the next page. For any

TRAID computation that depends on the altitude, KOCORD must be set tc the
appropriate value: 0, 1, or 2. Normally, KOORD is set to zero (by the

special call of HEAD); to change it to some other value X, you simply

CALL SETKORD (N).

There are TRAID routines designed especially for the inrut and out-
put of state vectors. They allow a variety of (external) coordinate sys-
tems; they allow the use of BCD names identifying the vectors; and they

will handle all or specified parts of the state vectors.

The state-vector input routine is STIN; it does the following:
* Reads data-cards, extracting any or all of:
BCD names of vectors
time-component
‘ position-components

velocity-components

* Transforms coordinates if necessary
\ ¢ Stores the vector in an input array
¢ Prints the contents of the data-cards

*
Instead of meters, these will be in feet if KUNITS has been set, on the
HEAD data card.

i
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The state-vector printout routine is STOUT--it transforms coordi-

nates if necessarv and prints BCD names and/or time and/or position

and/or velocity and/or dcceleration

N

The arguments of sSilM and STOUT are the same:

. 111l is a BCD title to be printed as indentification

. KFORM is a control code (of 6 digits or less) which
specifies the external coordinate svstem. For example,
KFORM = 110 ~eans position plus velocity in x-y-z coordinates
and NFORM = .04 means position only in alt-long-lat coordi-
nates,

. NAMES is the location of an array of BC! vector-nanmes.
I1f the thousands' digit of KFORM is zerc, a dummy argument
mav be used ror NAMES.

° STATES 1is the location of the state-vector array

. NST is the number of state vectors to be input or output.
1f NST is negative, title and column~headings are not
printed. I{ NST is zero, the title and column-headings

are printed but no vectors are processed.

In order to illustrate the use of state vectors in TRAID, let's
look at a noisv-radar-ohservation problem. Let's provide, as input
data, a radar location, a target-object positiron and velocitv, and a "state
vector' of radar errors. f[hen we'll print a set of ten noisv position-
velocity observations. ihese observations are produced bv subroutine

RADAR, as shown in the program listing on the next page.
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2.3 TRAJECTORY INTEGRATION

TRAID integrates trajectories with the following features:

1. thrust, mass, lift, drag, maneuver limits, aund delayed

response, for up to 3 stages

¢ 2. guldance commands, either dynamically computed or pre-
selected
3. termination-rule defined by the user

. For example, vou might (1) define a vehicle with lift and drag only,
(2) input some preselected maneuver commands, and (3) ask for the vehicle's

trajectory to be integrated until it reaches some specified altitude, or

some specified speed, or some specified heading, or some other criterion.

Or you might (1) describe & rocket with three stages of thrus:, lift,
and drag, (2) provide a pruportional-navigation routine which computes
guidance commands toward a target object, and (3) request integration of

the trajectory for a specified time interval, or other criterion.

In both of the above examples, a single call of one subroutine will
produce the requested trajectory, as a collection of successive state vec-
tors (the first vector represents the start of integration, and the last

represents the state where the termination-~condition is attained).

The rocket description is contained in an array usually named C and
dimensioned 3 (stages) by 16 (descriptors). These descriptors, again, are
parameters such as thrust, mass, lift, drag, response, etc. fcr each stage.
Another array, usually named CP and singly-dimensioned, contains staging

schedule and guidance information.

. There is a TRAID subroutine (FLIN) designed to read information from

data-cards, and store it in the C and CP arrays. FLIN takes 4 arguments:




¢ TITLE, a BCD title, ending on a dash

MODE, a three-digit number
a. first Jdigit controls reading of thrust/mass data
b. second digit controls reading of drag/response data
¢. third digit controls reading of preselected
meneuver commands
¢ C }' rocket-descriptor arrays

* CP where data is to be stored

For data of types (a) and (b) above, a more complete description ap-
pears under subroutine FLIN in Sec. IV. In the case of type (c) data, for
preselected maneuvers, vou punch on cards the capitalized entities in this
command: "'pull ANC g's (in a direction normal to velocity and described
by PSI and PSIDOT) until parameter NAME reaches a value of VAL." Typical

examples are:

ANC PS1 PSIDOT NAME VAL Interpretation
25 +90° 0 VEL.EL. -45° "Dive ar 25 g's until

you're heading at 45°."

10 0 60 deg/s TIME INT 6.0 "Turn a 10-g barrel roll
in 6 seconds."

Any number of the maneuver commands may be stacked ~- they will be performed

sequentially.

The TRAID routine which carries out the trajectory integration is sub-
routine FLIGHT. When you call FLIGHT, you must provide:
¢ C and CP arrays to describe the rocket and its guidance,
and the STATES array to be filled with subsequent state
vectors.
* the names of three other subprograms:
®* One to calculate commanded acceleration -- e.g. FLIER

° One to calculate actual acceleration -- e.g. FLAC or RV

® One to interpret the termination condition -- e.g. FOAL

Shatidini 541 I PSR PN




A 1

integration rontrol parameters: a time step, a parameter
name and value for termination, and NOUT (which causes

a vector to be inserted into the STATES array every NOUT-th
time step).

NST, which serves two purposes: it advises FLIGHT how many
vectors vou xXpect will be stored in STATES, and it tells

your prograr how many vectors actually were stored there.

To illustrate the above points, the program on the next page calls FLIN to

input a rocket description and again for a set of maneuver commands --

then it calls FLIGHT to integrate a trajectory and STOUT to print it.

Notice these items:

The dimension of CP must be 2045°N to allow N maneuvers.
FLAC, FLIER, and FOAL must appear in an EXTERNAL statement.
An initial position and velocity must be set up in STATES.
Before calling FLIGHT, NST is set to the size of STATES.
After returning from FLIGHT, NST contains the number of
rectors.

FLIGHT is asked to integrate in O.l-second steps until the
altitude reaches 40 km, and to insert every 10th vector in

the STATES arrav.
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2.4 ORBITS
TRAID offers an alturnate representation of position-velocity -- )
namely Keplerian orbits. [t is true that most of the geometric calcula-

tions and all ot the traijectory Integration take place in the rectangular

¥
]
(4

. state-vector voordinites. teen so, there are some problems and parts of

problems which can be soived more easily by using orbits; and in many
problems the easiest solution involves both state vectors and orbits, and

v frequent interchanges between the two.

TRATD uses an orbital-element set to describe a Keplerian orbirt.
ﬂ By convention, this is 4 l9-component vector; it can describe either an

ellipticai or hvperbolic orbit.

The subroutine which reads and/or prints orbital-element vectors
y is subroutine ORIN, Tt takes 5 arguments:
; ¢ A BCD title
' . ¢ A 3-digit control code. TIf the first digit = 0, ORIO prints
but does not read data-cards. If it = 1, ORIO does both.

1f the second and third digits = 0, the 3rd argument may be

ol

a dummy.
¢ A list of names (mav be dummy)
Location where orbital elements are stored

Number of orbital-element sets to be input/output

The tvpical uses of orbits fall into two categories: transforming
from state vector(s) into orbit, and transforming back from an orbit to a

- state-vector.

For the first of these transformations, TRAID offers two options.
Subroutine ©ORBl creates an orhital-element vector from the (1) time,

(2) position, and (3) velocity in a state vector.

The second option is ORB2, which passes an orbit through the positions

|
-{ of two state vectors (using the time at one of them) and satisfies one other
i requirement:




PN

‘ Flight~time is a specified value

or Flight-time excess above minimum-energy 1s a specified value

or Speed at one of the positions is a specified value

or Velocity-elevation at cne of the positions is a specified (
value

To "reenter' from orhit into state-vector form, you call ORBP with one

extra parameter. You may choose between: ;

true anomaly (MODE = 0)
’ radius (increasing) (MODE = 1)
) radius (decreasing) (MODE = 2)
} time (MODE = 3)
altitude {increasing) (MODE = &)
altitude (decreasing) (MODE = 5) ?

If vou want only the time when one of the above parameters reaches a given :

value, you may use the function ORBTIME.

Some illustrative uses of the orbit routines are shown in the example

. in the next section.

2.5 EXAMPLE
On the following pages is a sample program which exercises most of

the features discussed throughout Secs. 2.1-2.4. This program finds the

closest approach between an ICBM-type object and an interceptor which is
launched when the object descends to some specified altitude, flies a pre- ]

selected maneuver until it reaches 50 km altitude, and then goes "into

: orbit."” During the search for closest approach, both bodies are described 8
-
by orbital elements -- these must be converted to state vectors for each
trial solution. :
& . Notice the following items in the sample program:

¢ There are many 10-vectors; ST is dimensioned 10 x 20, pro-

viding room for 20 successive states; CP is dimensioned 45,
allowing 5 maneuver phases.
¢ FLAC, FLIER, FOAL must be declared in an EXTERNAL statement.
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¢ The use oif Feplerian orbits, in corjunction with atmospheric
; flight, derands that KOORD be set to 2.
The object's trajectory is to be determined by launch and

impact-points, and a MODE-VALUE pair for ORB2.

[P
AT A it neiet

fhe time for interceptor launch is determined by an input
» object altitude. The object's orbit time is reset so that

this altitude is reached at time = zero.

The interceptor's performance, its preselected maneuver, and

its launch site are read in, and its clock ST (1,1) is set

to the launch time = zero.

oy

Before calling FLTGHT, MAX is set to 20, the size of the ST
array; FLIGHT inserts every 50th vector into ST and stops at
50 km altitude with MAX now containing the actual number of

i vectors in S1. The trajectory is printed and a set of orbital
elements is produced.

In searching for closest approach, we start at the time the

. interceptor reached 50 km and we will search until we find

SR e

positions within 1 second (TCLOSE) of closest approach. |
For each iteration, we obtain state vectors (5) and S1) from
each orbit, compute the differences DP and DV, and find the
current TIMTOCA. 1If this is greater than TCLOSE, we reset
TIMTRY and repeat.

e

B e ot
L

When we find a TIMTOCA which is less than TCLOSE, we advance
the positions linearly for that time, find the position dif-

- ference, and print the time and miss-distance.

There are three routines (which appear after statement 20)
which have not been described yet:

® CALL VECLIN (a,A,b,B,C) produces a 3-vector C which
is a linear combination of the 3-vectors A and B --
i.e., ¢ = aA + bg
X = XMAG (A) returns the length of 3-vector A.

® CALL CEASE (12HBCDMESSAGE-) prints a BCD message,

. then prints a run-ending page, and stops the program.
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3.0 TRAID GENERALITIES

The remarks in this section are intended to fill the gap between the
Sec. 2.0Primer, which was deliberately simplified and incomplete, and the
Sec. 4.0Subroutine Listings, which do not present a coherent view of TRAID,
To state it another way, if Sec. 4.0 describes the building block routines
making up the TRAID family, this section provides the blueprint for assembl-

ing them and the mortar which holds them together,

On the following pages, arranged by subject matter, are described
TRAID's operating principles, some comparative evaluations, and hints for

use.

3.1 PROGRAM CONTROL
Operating principles are:
* Execution-time-limit and printout-page-limit may be input via

data-card; exceeding either limit causes run termination and

(normal) exit to the monitor,

Endfile marks on the input cause run termination and (normal)

exit to the monitor -- this feature may be overridden if you

wish to continue computing after an EOF. (See function

CHEKFIL.)
* Error conditions arising during TRAID calculations =-- such as
failure to converge -- cause run termination and (normal) exit

to the monitor; this feature may be overridden (if, for example,
you wish to abandon the current case and proceed to read data

for the next case) -- see function MISTAKE.

COMPKG. This is a main program which reads FORTRAN cards from the
input file, inserts COMMON packages among them as necded, and writes the
FORTRAN-plus-COMMON on a file named MERGEL. See Sec. 5.1 for typica.
deck setup using a COMPKG 'control' card.

PREDATA/MORDATA. 1f you want to have all your data cards printed at

the beginning of your run, call PREDATA. When using PREDATA, you must call
it before any other TRAID input routine, and you must call it only once.
Normally, your main program card will specify TAPES=INPUT; if using
PREDATA, this should be simply TAPES.




1f you want to be able to edit your data-cards (in order to run suc-

cesive cases), you may call MPRDATA. This routine writes an edited set of
data-cards on TAPE5; editing may be accomplished by matching columns 1-20
of an old data card, or by more explicit requests to insert or delete spec-
ified numbers of cards. When using MPRDATA, your main program must provide
a buffer for TAPH4. e complete rules for this data~editing routine may

be found under PREDATA/MURDATA in Sec. 4.0.

HEAD. The first TRAID routine called -~ except for PREDATA --
should be CALL HEAD (nHPKOGRMNAME PROGRAMDESCRIPTION-). At this call,

HEAD reads a data card containing:

. A run number and run description, which together with PROGRMNAME,
PROGRAMDESCRIPTION, the time, the date, and the page number,
are written at the top of each page.

. Parameters which control the calculations--i.e., KSTINT and
KUNITS (see Sec. 5.6).

. Optional execution-time-limit and printout-page-limit--these limits

are enforced by HEAD when HEAD is called upon to skip a page
on the output. If no value (zero or blank) is input for (either
ot) these limits, then HEAD will not cut your job off; this does

not affect the monitor system's cutoffs.

It is on the occasion of this special call that HEAD sets up values for
the physical constants used in the calculations, prints a title page, and

sets KOORD to zero (see SETKORD, next). -

SETKORD. TRAID's interpretation of coordinate systems depends on
KOORD (see the figure in Sec. 2.2). There are in TRAID three areas of
sensitivity to KOORD:

¢ Atmosphere models, embodied in DNSITY and GRAV

¢ Calculation of altitude, as in ALTF

¢ Interpretation of radar measurements in subroutine RADAR
Since the special call of HEAD causes KOORD to be set to zero, you have

to CALL SETKORD (N) to give it a nonzero value.

R W G

SETK@PRD also offers entry points convenient for (re)setting KSTINT,
KUNITS, AND WBODY.
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CHEKFIL. All TRAID input routines use function CHEKFIL to test

for EOF on input. Normally, CHEKFIL will exit upon an EOF. To disable
this automatic exit, CALL SETIFEF (l); to reenable, CALL SETIFEF (0).
While the automatic exit is disabled, you ought to check for the occur-
rence of an EOF by looking at the number of endfiles, N = NUMFILS (DUMMY),

after every call of an input routine.

WHEN, This routine prints elapsed computer time.

MISTAKE, All TRAID routines with error conditions call TRADERR,
which prints an appropriate message and exits to the monitor, To disable
this automatic exit, CALL SETIFER(1l); to reenable it, CALL SETIFER(0).
While the automatic exit is disabled, you ought to check for errors by
consulting the number of errors, N = MISTAKE (DUMMY). [You might use this
feature if you wish to proceed to a subsequent case even if there is an

error in a previous case,]

Q8ERROR. This routine is called by TRADERR to write the trace of
calling programs; it prints the name of, and relative address in, each

subprogram in the chain back to the main program.

CEASE, Subroutine CEASE provides a convenient way to print a mes-
sagesa run-termination page, and exit to the monitor -- all in one CALL

statement, Example:

IF (NTRIES .GT, LIMIT) CALL CEASE (19HbITERATION FAILEDb-)

3.2 INPUT
Operating principles are:
* When data is read in, it is normally printed immediately in
its original form. Thus, in normal operation, the printout
shows exactly what data was used,
If an endfile is found, normally an exit is made to the
monitor -- this may be overridden, however.

Data-cards are typically divided into 10-column fields, with

BCD description on the left and numbers on the right, frequently

beginning in column 31 or 41.
All numbers are punched with decimal points: they will be

converted to integers internally 1if appropriate.

. q~.|‘g&:‘. YV
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FLIN,

maneuvers.

If 'OLD DATA' appears in column 1-8 on a data~-card, printing

and further reading are suppressed and no data is transferred
into core (until the next call of an input routine),

1f "END DATA' appears in column 1-8 on a data-card, this stops
open-cnd reading (such as the reading of already-named variables

in UGETIT and the reading of preselected maneuvers in FLIN).

Some input routines accept a BCD title (which must end on a
dash) to be printed above the table of printed data.

Suome input routines will read and return names from the left
ends cof data~cards -- typically, the NAMES are read from
column 1-30U, and they are stored in an array NAMES (5,LINES).
Some input routines allow their printing to be suppressed,
Some input and output routines use a SETUP array, which contains
an output format and column-headings for up to ten lZ2-column
print-fields, This SETUP array is assembled by subroutine
OUTSET, and used by INCOL and OUTCOL., If you call OUTSET,
you must provide a SETUP which is dimensioned (82).

All input is read from logical unit 5 -- except for PREDATA,

which reads from INPUT and writes cn 5.

Subroutine FLIN reads rocket-performance data and preselected
Its operation is controlled by the 3-digit MODE, as follows:
The first diygit triggers the reading of either 0, i, 5, cr 7
cards describiuy thrust, mass, and burning schedule,

The second digit, for values O through 4, triggers the reading
of either 0, 2, 5, 9, or 11 data-cards describing axial and
normal force coefficients, maneuver limits, and response, If
this digit is a 5, FLIN reads 11 data-cards (as for 4), then
calls INl to read an integer N from another data-card, and
proceeds to read N more data-cards in the standard FLIN format.

If this option is used, the C array should be dimensioned (3,
16 + N),

The third digit triggers the open-end reading of preselected

maneuvers. Reading continues until (1) a mark is found in
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column 71-72 of the last card of actual data, or (2) 'END DATA'

is found in column 1-8 of the card after the last card of
actual Jata. To allow room for N phases of preselected man-
euver, CP must be dimensioned (20 + 5N): if there are no
maneuvers, the dimension may be only (13). Note that it is
no longer necessary that the last maneuver have an unreach-

able goal.

If you call FLIN for a rucket to be launched at a time other than zero,

you should set CP(7) = desired launch time, before calling FLIN,

UR10. Subroutine ORIV reads orbital-element sets, which may be
punched by hand (but rarely are), or which ORIO will punch for you if vou

call it with MODE = 2XX,

STIN., The TRAID roeutine which is designed to read state vectors is
subroutine STIN, 1t will read time/position/velocity data in a variety

of (external) coordinates, such as:

X -y -2z
r-6-29¢
R~-A-~E

alt - long - lat

The choice of cecordinates is implied by the 10's and 100's digits (KP and
KV) in the second argument of the CALL statement -- but these may be over-
ridden by KP and KV punched in columns 71-72 of the data-card. States read
by STIN are always transformed to standard state-vector form--note that the
converse of this rule does not apply to STOUT. STIN stops reading when it

finds an 'END DATA' card, and resets LINES to the actual number read.

Iil, IN3. Subroutine IN] reads N values, one value per card, and
scales it by either (1) multiplier/divisor punched in column 51-7C, or
(2) unit~name punched in column 51-53. 1If the second argument N is posi-

tive, data is left in floating-point form; if negative, it is converted




to integer form and an asterisk is printed on the printout; if N is

? zerv, one card is read and the BCD characters in column 41-50 are returned.
* Subroutine INJ reads N values, three values per card, with no scaling
e capability. 1 the reqguired number of values is satisfied in the 'middle'
07 a card, tne values 0 tie rest of that card are ignored.

INMV.,  Subroutine [NMV reads from one data card a mode and a value
--e.g., for use bv OREY «r OKBP., The value mav be input in such units

as DEG, NMI, ¢tce., 1f the appropriate name is punched on the data card.

INDU.  This is « routine which sets up and controls 'looping' vari-
ables. A call of INDU causes it to read data-cards which define the loop-
variables -- the cards say '"let X vary from A to B in a manner M," The
manner M may be either linear or geometric progression or random; ard the
loops mav be nested or concurrent, Later calls cause INDO to advance the
variaples to their next values, Note that (1) if all your locops are random,
INDO cannot terminate and you must stop it, and (2) the loop variables are
real {(floating-point) variables and they must be stored contiguously in

core.

UNAMIT/UGETIT. TRAID provides a routine for the purpose of

changing the values of variables unamed on data-cards ~- this allows you to

delav the decisioa on variables-to-be-updated until data-punching time.

ez e il




Subroutine UNAMIT has the following features:
¢ The 'changeable' variables must appear individually in calls

to UNAMIT -- on these calls, UNAMIT saves the address of the

variable and the name which appears in column 1-10 of the data-

card, and of course, stores the value in the appropriate loca-

ot
tion.
* The changeable variables need not be contiguous, and the names
on the data-cards need not match names which are built into the
’. program -- they only need to be self-consistent.
* Data-values may be scaled by multiplier/divisor or by unit-
name (as in IN1).
* Data-values ure converted to integers if the name in column
1-10 begins with a letter I through N.
¢ After UNAMIT has built its table of changeable variables, you
CALL UGETIT to cause data-cards to be read, their names matched,
their values scaled and stored in the appropriate locations.
1’ y Either 'END DATA' or 'OLD DATA' in column 1-8 on the card after
the iast card of actual data, will cause UNAMIT/UGETIT to stop
reading and return,
¢ Up to 30 changeable variables are allowed.
INDEC/ININT/INALF/INNEW. TRAID has a format-free input routine which
allows the mixing of descriptive text with numerical data, and also allows
repetition factors,
. You call INDEC or ININT with an ARGument location and a quantity N: -
cards will be read and interpreted until N data-values have been accumu-
lated and stored in ARG (they will have been converted to integers if you
called ININT). Only legal number fields are considered; a number field
* will be ended on a blank or any illegal character, such as a letter # E,
a second dot, etc. If a number field ends on a left parenthesis, that
number is interpreted as a repetition factor, which applies to everything
between that left parenthesis and the next right parenthesis that termi- K
nates a number field. On a subsequent call, INDEC/ININT resumes scanning :;
’t. the card-image where the scan was left off during the previous call, and 5
reads new cards as needed to accumulate N values, ‘
3-7
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Entry INALF returns N words of BCD data from input cards. For
each field, leading blanks are skipped, and the field ends on (1) the
10th character, (2) a comma, (3) a blank, or (4) column 80 of the data-

card. {

Entry INNEW sets a switch that prohibits the resumption of scanning
of the current card -- so that on the next call INDEC, ININT, or INALF

will read a new card instead of proceeding with the current one.

TITLIN. This routine reads a title card in 8A10 format; the title
might then be used in calls to TITLER or SUBHEAD.

INCOL., Subroutine INCOL reads data by a format which corresponds to
the SETUP array assembled by subroutine OUTSET. Data may be converted by
F, I, A, or O-conversion (see OUTSET), Note that INCOL assumes DIMENSION
DATA (N, LINES) where N is implied by the contents of SETUP. If INCOL
finds an END DATA card, it stops reading and resets LINES to the actual

number of lines read.

CHEKFIL. Function CHEKFIL checks for an endfile and (1) if there
isn't any, returns, or (2) if there is one, then exits to the monitor or,

if control flag IFEOF is set, returns, Typical usage is:

READ (5,f) list -
IF (CHEKFIL (5) ) return control
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OLDATA. This is the subroutine which TRAID input routines call,
upon finding 'OLD DATA' in column 1-8 on a data-card,

3.3 OUTPUT

00 Principles of operation:

TRAID output routines count lines-printed and skip automatically
to a new page when appropriate. The number of lines per page
may be specified on the data-card read during the special call
of HEAD (see Sec. 5.7); if not specified, HEAD sets it to 57
lines per page.

Some output routines accept a BCD title, to be printed, usually
above a table of data., The first word of this title:

If blank, causes no printing but a 2-line skip.
¢ If 1H*, in some cases, prevents all the printing which
would normally be done upon this CALL,

If an ordinary string of characters, implies that this

is a bona fide title which either is 1.\ words long or

is terminated by a dash (after the 10th character).

Some output routines use the SETUP array which is assembled by
subroutine OUTSET., The SETUP array contains an output-format
and BCD column-headings, It is the mechanism by which TRAID
produces its standardized tabular printout, which is diagrammed
on the next page. By selective calls to OUTSET, any or all of
the 10 data-fields may be used.

Some routines allow suppression of all printing (see TITLE = 1H¥,
above) or suppression of parts of the printout, as follows:

¢ TITLE = blank, described above.

* LINES (the number of vectors to be printed), if negative,
suppresses printing of TITLE and column-headings.

LINES = 0 suppresses printing of the data, but TITLE and
column-headings will be printed.

. All output is written on logical unit 6, except by SETPLOT

which the calling program controls. .

3~9




. DIAGRAM OF TYPICAL TRAID
oy TABULAR-PRINTOUT FORMAT

»
o 120 print-columns .1
ot {
BCD TITLE ENDING ON A DASH -
HEADING HEADING HEADING etc etc HEADING
FOR FOR FOR FOR
F1ELD 1 FIELD 2 FIELD 3 FIELD 10
XXX XXX XX XXXXX
XXX Xo XX XX XXXXX
<12 col~»> +12 col> +12 col+ «12 col+

NUMERIC CONVERSION IN EACH DATA-FIELD MAY BE:

E12.4 b+9.1234+123 ]
E11.2,1X bb+9,12¢123b }
F11.6,1X 1999,123456b |
F11.3,1X £999999,123b l
F10.0,2X $999999999bb -

18,4X $9999999bbbb l
110, 2X £999999999bb

012 777771777777 |
2XA8, 2X bbABCDEFGHbb '
1XA8,A2,1X bABCDEFGHPQb !

(see subroutine OUTSET)

* Some routines allow vectors to be identified by 30-character
names, from an array NAMES (5, LINES),
° Routines are provided which you may call in order to skip
lines or pages.
* It is intended that in ordinary circumstances, your program
need not contain its own WRITE statements and formats, but g
should let TRAID do the printing.

> .
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ORIO. Subroutine ORIO prints (or punches) orbital-element sets.
When printing, the vectors may be identified by (1) time in ORBEL(1), (2)
BCD name in ORBEL(l), or (3) the vector's sequence-number. When punching
(KR = 2), ORIO produces carda which can be read-in when ORIO is called by
a later program (with KR = 1),

STOUT, STALE. Subroutine STOUT is designed to print a set of state
vectors, either in standard form or a few variations thereof. The vectors
may be identified by 30-character names, and further identified by (1) time
in STATE(1), (2) BCD name in STATE(l), or (3) the vector's sequence-number.
Standard form state vectors may be printed in x-y-z coordinates (KP = 1),

Printing of nonstandard forms is described in the following table:

Coords for Form of How STATE is transformed
Code Printout STATE from the standard form
KP=2 r,0,¢ polar CALL STREP (STNDRD,STATE,+N,X)
KP-3 R’A’E polar 11 11 ” " i1 n
KP=4 alt,long,lat polar " " " " "
KP,KV, (as for (special) User's program places a position-
& KA>S KX=5) deviation in STATE(5-7) or a
velocity-deviation in STATE(8-10).
KV=5 r,0,0 polar CALL STREP (STNDRD,STATE,+N,X)

STOUT performs half the work of printing; it calls STALE to calcu-

late the scaled-for-output vectors,
LSKIP., This is the line-skipping routine,

HEAD. When you CALL HEAD(N), this routine (1) checks against the
time and page limits and exits if appropriate, (2) skips to a new page
and writes a page-heading, and (3) skips N lines on the new page. If N is

zero, HEAD prints a run-end page, and returns.

SUBHEAD. Subroutine SUBHEAD is called by HEAD just after printing
the heading on a new page--and SUBHEAD prints any subtitles that have
been established. The way to request a subtitle is to CALL SUBHEAD (n,
BCDSUBTITLE) where n is the subtitle number (< 3). Subtitles may be
changed or deleted by other calls of SUBHEAD.

T T i - A s
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CEASE, Called with a BCD message, CEASE will write the message and -

’ terminate your program's execution.

TITLER. This routine will print a message; you specify how many

o® columns it is to be indented, and you may either allow (+) or suppress (-)

centering in the remaining columns. 1

COUNOUT. There are two special situations in which COUNOUT is

useful,

Before your program prints N lines of output (on logical unit 6), :
calling COUNOUT (N) will cause the line-count to be updated, and the old

page to be ejected and a new one titled if necessary.

If your program is designed to input-compute-print for an unknown
number of successive cases, and you want the next case's input to appear
on a new page, then you should CALL COUNOUT (-60) before recycling to the
input routine, To illustrate:

input common data
10 input data for a case
compute and print for this case
CALL COUNOUT (-60)
GO TO 10

RITEF/RITEL/RITEA/RITEO. Designed for debugging-output purposes,

this routine prints a 10-character description plus a specified number of
data-values, converted by E-or-F, I, A, or 0 conversion respectively.
This routine may be turned off or turned back on by calling RITEOFF or
RITEON; and it counts and prints (1) the total number of times called
and (2) the number of times called with the current 10-character name.

OUT1, OUTN.

or a dash) and either 1 or N data-values, you may call OUT1 or OUTIN re-

To write a short message (ending on the 40th character

spectively,. The output-conversion formats are chosen by the same code as i
used in subroutine OUTSET, In subroutine OUTN, sequential data-values are %
normally printed left-to-right, five values per line; if N is negative, :

however, they will be arranged top~to-bottom in five columns,
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RYDIT, WRITIT. These two routines can be used to insert and print
a few data-values anywhere in a line of descriptive text., This text is a
string of any BCD characters; the text-string should contain substrings of
zeros where you want successive data-values to be printed. ([These sub-
strings may contain a decimal, but they must begin with a zero,] Both
RYDIT and WRITIT proceed to encode a data-value into BCD characters, in-
serting them into the text-string and taking proper account of the size
of the data-value versus the size of the zero-string and the location of
the decimal if any. One data-value is thus inserted into the text-string
each time the routine is called; the text-plus-all-values is printed when
it is completed., Differences in usage are:

¢ RYDIT requires that the mode (real or integer) of the data-
value be specified; WRITIT deduces the mode from the apparent
magnitude,
WRITIT's interpretation of INDENT is the same as in TITLER;
RYDIT does not center, but does simple indenting only,
The text-string for RYDIT may be up to 120 characters long
and it must end on an entire blank word; WRITIT allows 136
characters in length and termination on either a blank word
or a dash,
RYDIT must be instructed "do not print, but wait until the
text-string is filled" (by setting MODE negative); WRITIT
searches the text for unfilled zero-strings and waits-or-
prints automatically.
RYDIT inserts the encoded data-values directly into the text-
string, which is an array stored in the calling program -- this
means that (1) RYDIT may be used to assemble more than one
text-string concurrently, but (2) after a given text has been
filled with data and printed, its zero-strings must be re-
stored for subsequent use, WRITIT, on the other hand, saves
the text-string internally; this means that it must not be
used "in parallel," but must be allowed to completely fill and

print one text before starting on the next one (or restarting
on the same one).

3-13




WHEN. This routine will help if you are investigating the computer- -
time usage of a program. For both central processor and peripheral
processors, it prints both the cumulative time (since beginning of job)
and the elapsed time (since the last call). It also prints the sequen-
tial number of this CALL, the name of, and the relative address in the

calling routine.

OUTCOL. Subroutine OUTCOL is the routine which prints arrays by the
format, and with headings, in a SETUP array. OUTCOL assumes that the data
is in an array dimensioned (N,LINES) where N is implied by the format in
SETUP. 1

OUTSET. This is the subroutine which assembles the 82-word SETUP
array, containing an output format followed by printfield-headings for up

to ten 12-column fields.

3.4 VECTORS AND COORDINATES
The TRAID routines which manipulate vectors are here divided into
(a) those which work on 3~component vectors only, and (b) those which work

on standard and nonstandard-form state vectors.

1. 3~Vectors Only

DOT. Dot=-product.

O

CROSS. Cross-product.

CROS1, Cross-product, made unit-length,
UNITV, To make unit-~length,

XMAG. Length of vector,

AXVEC, Sets up either Kth coordinate vector, or (i1f K'= 0) null

vector.
PROJ. Projection of a vector onto a given direction,

SEPA, Angle between vectors,
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SUBVEC, Difference between vectors,
VECLIN, Linear combination of two vectors, stored in a third.
VECSUM., Linear combination of two vectors, added to a third.

AZF. Azimuth angle between vector and the x-axis,

ELF, Elevation angle between vector and the xy~plane,

LOCLAX, Sets up a triplet of unit vectors, aligned with given

vectors -- e.g., local coordinates at radar on spherical earth,

2, 10-Vectors
ALTF. Altitude of a state-vector-position.

GRAV, Returns gravitational acceleration (3-vector) for a given

state-position.

RADAR. Produces a set of noisy radar observations, using as inmputs:
(1) a set of object positions, (2) a radar location, and (3) a radar-error
vector. The error-vector is interpreted in radar polar coordinates. The
radar observations are returned in either (1) absolute x~-y-z coordinates,
or radar polar coordinates, based on the radar, wich (2) azimuth measured
from the x-axis and elevation measured from the xy-plane, or (3) azimuth

measured from east toward north and elevation measured from the horizon.

STREP., Transforms a set of vectors between standard state-vector

form and polar-coordinate form (t, r, 6, ¢, r, 8, ¢, ¥, é, $) .
SITEP, Performs earth-rotation on a state vector,

EULANG, Produces direction-cosines (10 by 3) from Euler angles,

and vice versa,

TRNSFM. Transforms a state vector, using (10 by 3) direction-cosine

array.

3-15
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; 3.5 TRAJECTORY INTEGRATION

Principles of Operation:

; . ¢ TRAID trajectory integration takes an initial state-vector I
and produces subsequent state vectors which are stored adja- {

I cent to the first,

The user specifies the guidance commands -- these may be pre- ‘

selected or computed dynamically,

The user specifies the vehicle's characteristics, such as
thrust, mass, 1lift, drag, response to commands, etc,

The user specifies a terminating condition for the flight --
e.g., ''stop when ALTITUDE is 40 km," or "stop when TIMF
INTerval is 3.0 seconds."

The flight may be computed by rectangular (KSTINT = Q) or
Runge~Kutta (KSTINT = 1) integration —- KSTINT may be input
on HEAD's special data-card, or set by calling SETINTG.

Flight may go forward or backward (DTS negative in call of

FLIGHT) in time. (Each state vector has the appropriate time

stored in its first component, of course,) -

FLIGHT, This is the executive routine for the trajectory integration
task, FLIGHT must be called with three subprogram names as arguments:

¢ GUIDE, a subroutine which accepts as inputs CP and the current
state-vector, and returns a guidance command in CP(1-3), a
time-step, and an iteration counter. For this purpose you
may use FLIER (described below) or you may write your own -
routine, _
AXEL, a subroutine which accepts a guidance command in CP(1-3), ‘ H
and stores an actual acceleration in components 8-10 of the
current state vector. Typically, AXEL accounts for thrust,
1ift, drag, and response, For this purpose you may use either
FLAC or RV (described below) or you may write your own routine.
GOALFN, a function which returns the numerical value, from the
current state vector, of the parameter defined by NGOAL, For
this purpose you may use FOAL (see below), or you may write

your own function, -

e ——— e
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When passing subprogram names as arguments (FLIER, FOAL, etc.) you must

not forget to declare them in an EXTERNAL statement.

In the call of FLIGHT, your program supplies a STATES array, (1) of
which the first state vector 1s the beginning state of the trajectory
integration, and (2) into which FLIGHT inserts (some of) the successive
state vectors as the integration proceeds. The number of vectors inserted
into STATES is controlled by DTS, NOUT, and of course the nature of the
vehicle, the trajectory, and the terminating goal.

Since FLIGHT integrates until your goal is reached, there exists the
danger of over-filling the STATES array. To help diagnose this condition,
it is recommended that before calling FLIGHT, you set the last argument
NSTATE = the number of vectors that will fit in the STATES array. Then if
the number of vectors inserted into STATES exceeds that initial value of
NSTATE, FLIGHT prints a message -- notice that FLIGHT keeps on integrating
until the trajectory~goal is reached (or until something gets clobbered by
the overflowing STATES array).

While integrating, there will be discontinuities in the trajectory --
one upon reaching your terminating goal, and perhaps others due to sudden
changes in the guidance command. On these occasions, FLIGHT integrates
past the discontinuity and then tries to fly back to it, It is necessary

therefore that the GOAL-criteria have a continuous first derivative in the

region of the discontinuity, To illustrate, a GOAL of velocity elevation

= 90° will never work (because no heading has a velocity elevation of 90 + ¢),
and a GOAL of velocity elevation = 89° will work reliably only if the pro-
duct of turning rate (deg/s) and time-step (s) is less than 1°,

If NOUT is positive, the state vector at the above discontinuities,
plus the states at stage separation and ignition times, will be stored
in the STATES array (as well as the periodic states every NOUT time
steps). For NOUT negative, all of these extraordinary states are omitted:

and if NOUT is zero, only two vectors are returned: the initial and final

gtates.

A simplified flow-chart of FLIGHT's operation is on the next page.
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SIMPLIFIED FLOW CHART FOR FLIGHT

if cP(13)#0,
call GUIDE to
compute guidance
command

1

call AXEL to
compute actual
acceleration

.

call DISCON:

have we reached

FLIGHT's GOAL?
(GOALFN)

yes

l

lno

store vector in
STATES if
appropriate

l

call STINT
to integrate

store vector
in STATES
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FLIER, This routine is designed to perform the GUIDE function for
FLIGHT, 1t interprets the preselected maneuver commands (which have been
read into the CP array by FLIN, called with third-digit MP = 1) in traject-
ory coordinates, and sets up in CP(1-3) the commanded acceleration in x-y-z
. coordinates. The CP array must be at least 13 words long, even if no ma-

neuvers are specified -- 1f there are N maneuvers, the length of CP must

be 20 + 5°N. FLIER allows sudden changes in the guidance command; there-
fore it uses an iteration-~control flag to communicate with FLIGHT, and it
returns a time~step DTE designed to reach the guidance-discontinuity, Note
that FLIER uses FOAL. If FLIER finishes a maneuver-phase and finds that
the next phase is undefined, it sets CP(13) to zero so that FLIGHT will

not call FLIER anymore.

FLAC, RV, These routines are both intended as AXEL-routines in
FLIGHT -- both set up an actual-acceleration which includes commanded ac-
celeration and vehicle performance characteristics. Subroutine RV computes
this actual acceleration for bodies with no thrust and no response, but
only drag; when using RV, the C-variable does not need to be an array but
may be a single number--namely the ballistic parameter in kg/m2 if
KUNITS=0, or in lbf/ft2 if KUNITS=1l. (Hint--you can input this (in
1bf/ft2) via IN1 if you punch 'PSF' in column 51-53 on the data-card.)

Subroutine FLAC provides a much broader vehicle-model than RV does.
It uses the C and CP arrays to determine thrust, mass, maneuver limits,
and response, and calls DNSITY, GRAV and SONIC for models of atmospheric
density, gravity vector, and sound speed. For aerodynamic coefficients,
FLAC uses functions CAXIAL and CNORML (which in turn refer to the C-array
to compute the axial and normal-force coefficients). CAXIAL and CNORML
are provided in the TRAID library, but of course you may write your own,
Note that if you do write your own, and if you want to use a larger C-array,
you should:

¢ Remember to dimensiou C appropriately in your main program

Not tamper with any of the existing C-parameters 1-6, 11-12,
15-16 .
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. ¢ Input any extra parameters by calling FLIN with second-digit -
LD = 5 (don't forget the INl-type card which specifies how ‘
. many extra parameters follow).
{
g FOAL., This function is designed to perform the GOALFN task in FLIGHT,
It interprets the termination criterion NGOAL, then computes the current 1
numerical value of the corresponding parameter, from the state vector.
. Note that FOAL is used explicitly by FLIER, while FLIGHT uses whatever
¢ function is specified in the CALL statement -- which usually is FOAL again,
but may be another function if you want to write one. Most of the values
FOAL returns are continuous functions; two kinds are not continuocus:
Value is between *1 and * NGOAL criterion
PHI
ELEVATIO
-m/2 +m/2 LATITUDE
° VEL. EL.
> ACC. EL,
THETA -
AZIMUTH
-T +T LONGITUD
VEL. AZ,
ACC, AZ,

CAXIAL, CNORML, These functions produce axial and normal-force coef-

ficients from mach-number, attack-angle, the C-array, and stage number.

[See note under FLAC (above) about writing your own versions of these.]

DISCON, This routine chooses a time-step to try to reach a trajectory

discontinuity.

T NS R >

STINT, This is the routine that performs the integration by either
rectangular or Runge-Kutta methods (controlled by KSTINT which is in common-
block BASCON and is read from HEAD's special data-card). STINT does all its
communication with FLIGHT through COMMON variables, not through arguments,

(.. DNSITY, SONIC, GRAV. These routines provide FLIGHT with information
about the real world, Note that DNSITY and GRAV are sengitive to KOORD. _
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UPSTATE. This routine advances a state vector to a given time,

using constant acceleration.

TRPSTA. This subroutine interpolates between a pair of state

vectors, to establish another state vector at a given time.

3.6 ORBITS

TRAID computes Keplerian orbits using an orbital-element 10-vector;
the first of these is not used by TRAID except it may be input and output,
the tenth is not used either, and the second through ninth form a redund-
ant set describing the orbital ellipse or hyperbola. Routines which estab-
lish orbital-element vectors (ORB1, ORB2, RORB2, and ORIO) always set up
the whole redundant set, so that you may use any convenient combinaticn of

them,

ORB1, ORB2, RORB2. These routines calculate orbital elements from
state vectors: ORBl1 uses STATE (1-7); ORB2 uses STATEl (1-4), STATE2 (2-4),

and one other parameter (for which you have four options); RORB2 uses the
same inputs as ORB2, but you have six options. Both ORB2 and RORB2 store
the appropriate time in STATE2 (1).

ORBP, ORBTIME, ORBTIM, ORBPD. These routines use orbital elements

as inputs and produce various answers in state-vector space. ORBP, with

one other parameter (your choice of six), produces a STATE(1-7); ORBTIME,
with another parameter (your choice of six) produces clock time; ORBTIM,
with another parameter (choice of four), produces time-since-perigee;
ORBPD, with time, produces partial derivatives (dimensioned 6 x 6) of STATE
(2-7) with respect to ORBEL (2-7),

3.7 MISCELLANEOUS
DATEF. Returns BCD date in the form 'MM/DD/YY'.

DTIMEF, Returns BCD time-of-day in the form 'HH-MM:SS',

KALLER. Returns the name of, and relative address in, the N<th
level calling routine.
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1 AV
. LOC2. Returns (address of 2nd arg) - (address of lst arg) + 1. B
Typical usage: '
1 4
N = LOC2 (START, END) !
"

CALL XMIT (-N, 0, START) ‘

LOCFL. Returns (field length) - (address of arg) + 1.

MIXER, XMIXER. Provide a convenient way to store integers in

floating-point arrays, and vice versa.

FDIV. Replaces an illegal operand (infinite or indefinite) with

PACBIT. Packs and unpacks data.

KSHFT, SHFT. Shifts a word to right or left, filling with zeros.

INDMAX, INDMIN, INDEQU. May be used to scan a list, returning
the index of:

i INDMAX~-~the numerically largest element (the first one |
if there are more than one of the largest value);
. INDMIN--the numerically smallest element (the first one

if there are more than one of the smallest value);

. INDEQU--the first element that matches a given match word.

RNV, Returns a quasi-normally distributed variable.

KONVERG. This routine does the tedious part of an iteration,
choosing new values for the independent variable, and testing for
divergence and excessive tries. KONVERG is initialized by a call of
KONVSET; KONVERG stores its information in the calling program and

therefore you can stack any number of iteration loops. i
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MINMIZE. This function works just like KONVERG except that it
searches for a minimum value instead of a zero value, and that it
assumes the function is parabolic (near the minimum) instead of linear

(near zero).

TFLITE, TFLYTE. Returns a flight-time between two points: TFLITE

assumes that (1) thrust and drag may be adequately represented by an
initial speed and time~to-attain-that-speed, and (2) gravity is constant;
TLFYTE dispenses with the second assumption, but is only one-quarter as

fast in execution.

SONIC, DNSITY. Provide models for sound-speed and atmospheric

density.

TRPLATE. Performs N-point interpolation in a monotonic list.

SETSCAL. Computes appropriate endpoints for the axes of a plot.

SETPLOT, PLOTT. Produce plots on the printer, The primary differ-

ences are:
* SETPLOT must be called with each x-y pair (data need not be
stored in a table) and a character to be plotted (63 choices
including blank)., Characters may be added below or to the
right of the previous character, which allows building up
labels., Any number of traces may be plotted, SETPLOT uses
a COMMON block of 663 cells.
PLOTT works from a table of data, and assigns to each trace
(up to 6 traces) a preset character, Once your data is
arranged into tabular form, you can easily plot various
columns versus each other, and you can easily plot a histogram

instead of a single trace,
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MATDIAG., Sets up a square matrix with a given vector on the diagonal.
MATSCAL. Multiplies a matrix by a scalar.

MATFLIP. Transposes a square matrix (into the same location).

P )

MATRANS. Transposes a matrix, storing in another matrix,
MAINVRT. Inverts a matrix

MATADD, MATSUB, Add and subtract matrices,

MATMULT. Multiplies two matrices.

MATIGEN. Calculates eigenvalues and eigenvectors.

MATPANP, Produces a submatrix by selecting and reordering specified

rows and columns from the original matrix,

JACOBI. Is a more general form of MATIGEN. -
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4.0 TRAID SPECIFICS

In this section are the complete FORTRAN listings of all TRAID rou-
tines. Information which was too subtle for the Primer (Sec. 2.0) or was
too detailed for the Generalities (Sec. 3.0), will be found in this section.

With luck, specific questions may be answered by the explanatory comments

in each routine; as a last resort the answers can be found in the source

code itself.




s

900003

990003

090003

000003
Q9000006
00011
880013

ALTF

FUNCTION aLYF(STATE)

(4 SOURCE DATE 67+0726  BRAND MEW COOE

[

4 RETURNS ALTITUDE OF POSITION IN STATE(2°¢)

[

CCOMPKRG+8ASCON
COMMON /78ASCON/
] PROGRM, KPAGE ¢ LINE, YOFDAY» RUN» RUNINLS)
2 MSGe FLAGe OATE, MAXTM, MAXPG, MARLNY
3 KLASS, KGROUPs  KUNITS, KSTINT. KOOROD» 1reor
& NDFILE

[

CCOMPKG+ CONCON
COMMON /CONCON/
1 Ple SRD, SLVYe SHF SKP, RBODY,
2 6acC GCONY wso0Y, HNOIRO TYoPl, (T4 4]

OIMENSION STATE(10) P (D)

CALL AMIT(39STATE(R)4P)
1F (KOORD=1) 14203
1 4=PY)
60 10 4
2 P(3) = PL3)eRBOOY
3 A ® XMAG(P)=ABODLY
4 ALTF & A
RETURN
END  ALTF




?
é

000004
000004
[}

SURROUT INF  AAVEC (KeV)
SAURCE DATE 67.0726  ORAND NEw coDt

RETURNS VECTOR Vv = UNIT VECTOA IN K=DIRECTION
OR V 8 NULLOVECTOR IF K = ¢

DIMENSION VI3

vil)ay(2)avi3)e0,
IF(KGTe0) ViK)E),
RE TURN

END ARVEC




"
l’uﬁcnoﬂ ALF LAY
Cc SOVRCE ATE 'y} 43 aRa NEY oot '
< llﬂuﬂul 1 AIXN\’!‘ € OF VECTOR X
<
A c £ WEASURED FROW a=AR1Se poSITIVE TouaRD yaARlS
. 4 118 VAL $ e THEEN «F) AWO 1.
[ 4
200083 ¢ nuf.uswo F 1%}
...I‘! AlF et
."..l 1¥ Wt -!0000-”‘0.‘(!) Qtﬂclo\ n‘\”ﬂ
see01d azesat anz iR} AL
YL RETURS
P U oo alf

’:.-,../-i

u
4

atar wras




‘I' CAXIAL

| «* FUNCYTON CAXIAL (VMACHeALFoCoKsCPI 68,031}
SOURCF DATF 68,1205 USE FDIV WwEN DENOMINATAR MAY BE 2ERO

SOURCE DATE 68,0311  ADD SeTH ARSUMENT

QOURCE DATE 68,0310 CHANGE ORAS PROFILE TO PORM CXeZon/(VMACMeY)

SOURCE OATE 67,0707  ADAPTED FROM FLAC OF 64,0001

RETURNS axTAL oFORCE COEFPICIENT, AT MACH NUMAER VMACH AnD
ATTACK ANALE aALF, FOR & VEWICLE NESCRIBED OY THE KeTw STaOC
nF TuZ C aRRAY

BOODOOOON

080010 NIMENSION C(3,16)
000010 DATA (V1e0.3), (V2el,0)¢ (VINI,)e (Vaell,)

000010 TP (VMACH,6T.V]) €0 TO 2

000013 cARlaLeCine?) § RETURN

0000198 2 P (VMACH,8T.V2) 60 TO & . A

080031 CARTALSC (Ko 7)o (VMACHQV])/IVRaV)1)S{CINeB)=CIK,?)) § RETYRN

4 20iVaey) /(VIV2ISPOTIVI(CIKeB1aC(Ke®) ) /7 (C(Ke P aC(KelB))) 08,1208
vaPDIV((2eV8) 7 (2aVR)) 68,1208
0 {(C(KeB)aliK,9))0(VIaY) @ (VRaY)/ (VIayD)
7aCine8)aPDlV R/ (VRoYY) 60,1208
QA:IALIIOIO.V(ll('ﬂltu-'ii 68,1208

RETURN
¥ND CAXIAL
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CEASE

0VT INE ceast (NESSAOE)
SOVRCE DATE 6140728 aRand ngy CooE
ot (AS 1IN TITLER AND AN

?ﬂOVIOES a WESSA
AL YOO wave 10 o0 18 CALL 17

CcaLL TITLER t\oltSSAth
catb HEAD LR

cabL 13\
0 CEASE

(1331

ﬂﬂﬂﬂﬂ

b e08003
eps00e
seeele

ey

AR
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:

000003
000002

000037

AnANnAaAnAnAancn e

o

1
2
3 KLASS:
4

10
[4]

30
40

FUNCTION CHEKFIL (LUN)
SOURCE DATE 68.0209
SOURCE OATE 66+1213

CONVERY TO CDC bo400

68,0200

NOFILE*Ls AND IFEOF=0 [N DATA 3THY

CALLS ERIT OR SETS EOF FLAG JF ENDFILE ON LOGICAL UNIT Luw

08 NOTE « [F AN ENDFILE MAS BEEN FOUND, THEN CHEKFIL wiLL
ERIT UMLESS ~IFEOF= WAS BEEN SET NON-2ERO

TO LEARN NUMBER OF ENDFILES WNICH NAVE BEEN READ.

NNURF ILS (DUMMY)
10 RESET TO | TnE NUNBER OF ENOFILES,
CALL SETNFILIL)

TO RESET TO L TWE ENDFILE~CONTROL SWITCH IFEOF,

CaLL SETIFEP L)

CONPKE, BASCON

COMMON /8ASCON/
PROGAN, KPAGE»
nsos FLAS,

KOROUP o

LINEs
DATEs
KUNITS .

TOFpAYs  RUN,
MARTM, HAXPS,
KSTINT, KOORD»
oNOFILE

OATA (NOFILERD) s { IFEOFag)
CQUIVALENCE (AEDs3EQ)

CHEXFIL w9,

IF(EOFoLUN) 10900

IFLSFEOF) 30,20

CALL nEAD(O)

CALL EXRIT

NOF ILEONOF ILE+)

g;‘”"» ®1e0
TURN

ENTRY NUNPIL S
T1EQsNOF ILE
CHEKFIL ®=a€d
RE TURN

ENTRY SETVIFE ¢
IFEOFSLUN
RETURN

ENTRY SETNFIL
NOF ILESLUN

RE TUAN

END CHMEKFIL

AUNID(6) o
WAXLNGY
1FEOr

6601219

08,0200

6601218

600209

o8, 0200
60.0209

60,0209

CHEKFIL
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(2] [aXaXa NaXaNalal

FUNCTION CNORML (VMACHIALFCoKoCP)
SOURCE DATE 6R.0311) ADO S=TH ARQUMENT
SUURCE DATE 67.0707 ADAPTED FROM FLAC OF 66.000)

RETURNS NORMALFORCE COEFFICIENT, AT MACH NUMBER VMACW AND
ATTACK ANGLE ALFs FOR A VEWICLE DESCRIBED BY THE XeTH STagE
OF THE C ARRAY

OINENSION C(3e}e)
CNORMLBALF® (C(Ke)))sALFOC(Ky14))

RETURN
END  CNORML

CNORML

68,0211
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el ¢ A St

000003
000603
000003
0000493
ovvno3
Qcoun3

000003
000006
000007
0000})9
000017

(o] s Nalal

OO 00 S C O St SN S E O ES PSSO eSO SO S S

COMPXG

FROOEAM CUrFREG

SOURCF LATE #9e0T09 wHTTE ENRON MESSAGE AMIL MEKGEUL CARDL ImMaGES
SOUkCE UATE aMelgns  PRINT CCOMPKG CARD bBUTm WEFORE AND AFIEK
SOUKFE UsTk speUIul WHaNy New COUL

Xy

LSSIGN BUFFEKS

INPUTZAUOD Y

NUTPLT=2022,

»ERGEIIZ4000,

TAPEA120UTFUT,

TAPE IS INPUT,

TAPE2SINPUT

TAPE uEFERGED)

O P P 3 I W

LOADED VIA CONTROL CanDy THIS PRUGKAM RKEALS FORTHAN MACKUS

(EG = FACKAGES UF CUMMON STATEMENTS) FrUs sInNPUTS, THiN KEADS
FURTKAM SUURCE CODE FmOm INFUTZ, AN wK]ITES THAT SOUKCE COUE
(INCLULING THE aPPRUPRIATE MACKUS) ON kit =mMERGED=.

EACH MaCRO 1S & SET OF CARDS PHECEDED RY & NAME=CARC wlTw

sV ACKOLAMER IN COL 1=10¢ AND FULLORED oY & CARC w]lTH ZENDCOM=

IN CCL 1=6e¢ TME LAST SUCK ENDCUM CAKD 1S POLLOWED BY A CARD

wlTrh stANGALLs IN COL 1=64¢ AND NEAT IS 1RE FONTRAN CODE IN wmICH

THE MaChCS AME TO @f ISENTEDe IN PROCESSING THIS CODES

TrE PRUGRAM LUOKS FOR CANDS WITH =CCOMPKGe® IN COL l=8¢ TAKES

Trg sMACRONAME® FwOM COL 9=]18¢ AND WRITES THME CAWD IMAGLS OF lht
CORNESPUNUING MACHUy EMBEDDED AMUNG Thme FUKTHAN CAKDSs UN smENGEDE,
UPON READING AN ENDOFMECUMDe ThE FRUGHAM KEWINDS SMERGED=® AND EXITSe
TYPICAL USE OF TmlS PROGRaM 1S ImFLIED oY THE TYFICAL DECK SETUP <o

CONTRUL CAWNES JObY s
(REC 0) COMPKG,
WUNGS oy ¢ MEHGL Y
LGO.
1/8/9
HACKHUS PLUS CUMNAME L
FOKIWah COMMON /A AsY oL
(REC 1) ENDCOM
COMNAME 2

COMMUN /17 Polsk
INTEGER K 9 FWUIVALENCE (WeK)
+ NOCOM
ENDALL
SUBKUUTINE m(1eJ)
CCUMPKGyCOMNAMER
CCOMPKGICOMNAME ]
DO 20 LEls]0
E'Ccou
T/8/9
nata (FEC 3) hALA CaANDS

DIMELSTURN ARKAY( 4000) sLOWIER) oL W] (02) yNAML (R2) sRARDL Q)
CUMMON AWKAY

INTEGER AwmkaYy

DAYa (MAXKARAY =B 400!}

CImE- STUN mESGL4eT)

NATA(ESE = €9.nT09
1 3k FaniTr=CreCr On LI8 INPFUT , €9.070y
2 3l COMMON STATEMENTS tACELL akkaYs 69,0709
3 IIn FANITYeCHECK UN SOUNCE INbUT 69.0709
. 31n AevER MEARD OF (NAME) . 69,0709
5 31H CUMPRG (NAME | INSERTED . 69,0TV9
6 31k PARITYSCHECK UN COMMUN INKFUT o 69.0709
4 3l TOO MANY CUmMUN PACKAGLS ) 69.0709
Lunej0 § NUNE] 3 MUNSZ

KA®])

NCOM & O

RRCLeBKM) CUMPRG 3 wHITFI614)) KECU

CALL AMIT ()1 eOATLF (KDATE) oRDATL) 69,0709




0000624 i NCOmaNCUMe )

000026 2 GO3) '
000927 1FINCUPGTot2) GL TO hle

000032 LUW INCOM) BRA®B ;
0000 3¢ Knarge? |

0000235 102 REAUINUNGIL) LAKWMAY LR) gRBRAIRK)
000050 I FOwmMaTl(BALO)
000050 1F (E0F oNLAN) BObs]VO
400052 166 GC YO (1062+10649106614KGY .
000062 1062 [F (ARRAY (RA)EGL ERENTPALL ) GU TU Lo
0000eS 1064 KpmKkae?
000067 1F (RRGToMAAANKAY) GO TC 802
000072 1F (ARMAY (RA) JEGeBRENCCUM ) GU T0 1l¢
00007s 11V XABRKe])
000076 RBaKue@
0000717 K082
000100 60 To 102
000191 112 LRI (NCOM) ariBen
00010 LELOw (NCCM) =8
Q001us NAME (MCOw) sARKAY (L)
020107 IFINFOMGLTS2) G TU 116
000111 DG lie JC=29NCOP
000113 1F (NAME (UC=b) cEGoNAME (NCOM) | NAME (UC=1)m=1
000117 116 COMTINGE
000122 116 Ir (RGULEG.3) 116010
C
000127 116 NCOMeNCOM=~]
C
C
0n0131 30 WEAD(MUN2) Kakb
Q00137 2 FURMAT(ARVTALC A2}
000137 16 LEOF sMUN) B0 30
00d142 34 wr]TF(LUN,2) RARD
000150 15 (Ra"CeNE e BNCCOMPRGD GO TO 30
000152 [FINCUMaLToa) GU TO 3k
000155 00 3~ Nx)4NCCH
000156 1F (INAVE (N) sEweRAaRU{2)) GO TU 0
ov0140 30 CUNTIMLUE
000162 3m MESGiDeb) = RANLI(2)
0001¢6a anllrinlel) (DESCIRIG)IRR]08)
00017 Wl Tr (LURol) (MESO(Res)exZlos) 69,0709
Q00247 oo T30

00210 ey Ra 3 LOw(i)
000212 a4 MESGI209) = NAREIN)
00021e wrITF(61e)) (MESG(KsS) eRmlsre)
000226 48 Kb s KAe?
000230 WHITF(LUNe]) (AMRAY(R)sKuRAIRE)
000243 1F (RR.GELRIIN)) GO TO 50 68.120%
000246 RA = KBe*)
000250 GO Tn &M

c
000250 S0 WhITF{LUNy2) RAHD 68.1205
000256 CALL XMIT{(=Ss1n sKARL) 690709
00026] KARD())=}nC 69.0709
000263 KARD (M) mnDATE 69,0709
000264 WRITE ILUP +2) KAKD ¢9.0709
000272 60 Tn 30 68,1209

000273 60 EnD FILE LUN 3 HEWIND LUN
000277 CaLL Ex]7

000300 Au2 WHITEL6)s]) (MESGING2)sKu]ed)
000312 GO To 81n
¢
000313 Ayas WRITE(6)e]) (MESGIKeI)eRB]sds)
000325 60 Tn @8)o
¢
000326 BL6 KumKae?
000330 KGOS Y
000331 6y Yo 112

(4
000332 AR08 WRITE(6lel) (MESGIKek)yKm]ed)
000344 G0 To 10¢
(4
000345 ALle WHITE(GLol) (MESG(KeD)eRE]04) _

00013157 mig CALL EXIT
000360 END  CONPKRG
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000003

000003
800011
400013
s0001¢

COUNOUT

SUBROUTINE COUN OUT (LINES) R, 0209
. SOURCE DATE 68,0209 CONMVERY TO COC 6400
c SOQUHCE OATE 67,0001 BRAND NEw CODE
<
[d SKIPS PAGE AND COUNTS LINES FOR PROGRANS wHICw WRITE OUTPUT
< Typrcat USE 1S TO CallL COUNOUT (N) BEFORE WRITING N LINES OF OUTPUTY
4 I1F N 1S NEGATIVE PAGE SKIP IS SUPPRESSED = TMIS MIGHY BE USED WMEN
¢ YaU WaKT NEAT INPUT TO APPEAR ON NEV PAGE. BUT 1IF THERE IS
c NO MORE INPUT, YOU wanT TO aVOID THE ERTRA PAGE.
C
CCOMPKG o BASCON
COMMON /BASCON/
1 PHOGRM, KPAGE » LINEy 10FnAY. RUN RUNIN(6) o
2 MSG» FLAGY DATEy MAXTM, MARPGY NAKLNG
3 KLASS» KGROUP, KUN]TS. KSTINTs  KOORD, {FEOF
& oNOFILE
[4
c

17 (LINESLINESGT MARLN) CALL ®EAD(2)
LINESLINES TAUS (L INES)

RETURN

END  COUNOUY




S SN b L

000005
000006

000006
000015
060016
000026
000030
000039
000037
000040
000042
000052
000054
000058
000087
000057

SUBROUTINE CROSS (Ae84C)
SOURCE DATE 67,0711  BRAND NEw COOE

RETURNS Co TWE CROSS PRODUCT 4 X B
FOR ENTRY CROS1e RETURNS C UNITIZED

DIMENSION A(3)98(3)4C(I

KROSSe]
6o To 10

ENTRY CHOS)

XROSS=0
C1=A(2)%B(3)=a i) *B(2)
C!'A(J)'ﬁ(l)OA(l)'D(Jl
C(IisA(110812)=A(2)9B1])
cl2isC2

cilisCl .
1F (KROSS) RETURN
C1uSQRT(C10924C20024C () *°2)
CtlimCtld/Cl
ct21sci2)/C)
ctyisci3yi/cl

RETURN

END CHOSS




DATEF
'.
VER 1.1} DATYEF 08730748
10ENT DATEF }
osonle PROGRAN LENGTH
. LO0CKS
* 000000 000810  PROSRAN®  LOCAL
ENTRY POINTS
9000881 DATEF
EXTERNAL SYMQOLS
coC
. SOURCE DATE ¢8.6209 CONVERT 70 CDC 8400
. RETURNS DATE IN 10 CHNARACTERS
ENtTRY DAYEF
06012605040000000001 vFo 30/SLOATEF ¢ 30/)
pater 0882 1
76600 [t 1Y 80
5160040007 o SAs =SANS
000003 000 X RJ sXCPC
000004 0000100000007 ¢ VFD 16/73CTIMe1/101/106700127106/001874NS ’
' 000603 00T o SAS sSANS
0305000008 o N 3 114
000006 10653 ke xs
0200000001 o Nd DAYEF
000010 (L]

034811 UNUSED STORASE 15 STATEMENTS 3 SYmBOLS




(Y2 KalaXsNaXaXaXaXaRaNaNalasNeXa el Na¥al

000011
000013
000017
000020
900021
000024
000031
000032
000045
000047
000050

o rn

[ ]

000051 10
0000v5S 12
000056

000057

SURRNUTIAE LISCUN(GUAL o GHUSGLAST snUNDR DT 4DTE)

SUUKRCE DATE 690408 BHAND NEW CQUEs REWNITIEN TO OLD SPECS
SOURPFE DATE bweC328 SIMPLIFY GUAL/LLAST/ONUS T¢ST

SOURCE UATE 6d.0209 CUNVERT Ty CLC 6600

SOURCE UATE 0640824

ADJUSTS TImE STEP TO ITERATE SACK TOWARL & DISCONTINUITY

cOAL = NUMERICAL VALUE OF CRITEKWION AT wHICH INTEGHATION >
T0 6E INTERKUPTED

ahOw * PRESENT VALVE OF GUAL

GLAST PREVIOLS VALUE UF GOaL

RONDR = CUNRENT CONUITION OF LTEWATIUN SET wY DISCUN 10 =
PUSITIVE = ITERATION IN PHUGKESDY RONDA 2 STEP NOe
NEGATIVE = ITEMaTION CUMPLETEU IS TIME STEP
2ERU = NO ITEWATION IN PHOGHESS (MUST BE INITIAL
VALUE OF KONDX SUPPLIED TO UISCUNI

1 = LAST ACTUAL TIME STep

nTE TINE STEP ESTIMATED TU REACH UISCONTINUVITY

0GeARS (GOAL=GNOW)

TLANCSYoE=5 & AMAR] (GUAL L)

1F (KONDX) 294410

XONODx=0

IF (DG LTLTLRNC) 6O 10 12
IF((GOAL-GNG‘)'(bUAL-GLAS!).b‘.o.) 60 10U B
KONOXsKOMDRS ]
DIESNTOFUIV I (GOAL=GNOW) / (GNGW=GLAST} )
IFIDTEEQD+) DTEZLV, DT

GLASTaGNOW

RE TUWA

IF(UGGTLTLNAC) QU TOU &
KONUxEe]
60 To A

EnD  DISCUN

DISCON

.2

63

45
(1]
.7
48
49
50
51
52
63
54
55
56

60



000003

000003

000003
800000
00011

FUNCTION ONSITY(S)

c SOURCE DOATE 6840209 USE aLTF FOA ALT}TUDE
[4 SOURCE DATE 6400720
4 78
4 RETURNS ATMOSANERIC DENSITY FOR STATE VECTOR § 1
< 80
< WRITTIEN 7/20/06 [ 1}
¢
CCOMPRG,8ASCON

COMRON /BASCON/

1 PROGAN, NPAGE » LINE, TOFDAY»  RUN» RUNIDLS) ¢

2 NnSGe FLAG, oavE, NARYM nAXPO, MARLNY

3 KLASSe KOROUP,  KUNITS, NSTINT, KXOORD, 1FEOF

4 oNOFILE
[
CCOMPKG o CONCON

COMMON /CONCON/

1 Pl SRDy LYy snr, kP ROOOY,

2 GACCe GCON,y weoov,. RHOZRO» TwoPl, NAFP?
[

DIMENSION Z(S)eA(S)B(S)

DATA ((Z(1)9101+5)823000500049100000504000040100000.) .7
DATA ((A(I)ol810S181o01,01.00000620601,59679735,,35487132) a8
DATA ((B(T)oIm]e8)30,02,000101602,0001170=40001561+-:00011089) [ L]
HeALTF (S) 8.0209
IF (RUNITS NE.OQ) Han/SHF [T
00 7 191e8 "
IF (MeLTo2¢(1)) 80 TO O [, ]
CONT INUE [*9
ONSTTY®0, 160
RE TURN 10
ONSITYRRHOZRO®A(JISEXP (B (]I ®N) 102
RETURN 103

END DONSITY




000004

a 0000

FUNCTION DOT (Aed)

SOURCE OATE 6640101  BRAND MEW CODE
RETURNS THE DOV PRODUCT OF VECTOR A WITW VECTOR B
DIMENSION A (D) e8B(Y)

DOT=0.

NG 1 Isle3
DOTeA LI oA 11} eDOTY
RE TYRN

END DOV

108

106
107
100
109

110
111

113




WS 45 Y i TR AY

000000
000001
000002

000003
000004
00080S
00000s

DYIMEF

04241115050600000001
T660

odool0

[ ]
5160000007 »

24111560000200000007 ¢

8150000007 ¢

0305000008 o

10655

0200000008 ¢

034511

000001 OTINEF
EXTERNAL SYMAOLS

cec

DTINEF

UNUSED STORAGE

10ENT

PROGRAN LENGTH
8LOCKS
PROSRAN®
ENTAY POINTS

LocAL

OTVIMEF

SOURCE DATE 68,0209

ENTRY
vfo
8ssi
SKe
SAe
RJ
VFO
SAS
IR
[ 11
N
END

CONVERT TO COC 6400

RAETURNS TINE=OF-DAY IN 10 CHARACTERS
DYIMEF

36/76LOTINEF24/]

1

oSANS
sXCP

(4
1873CTIMe1/])01/)04/00 12720670¢18/7ANS

xS
DY INEF

1S SYATENENTS

08/30/76R

3 SYEOLS




i

ELF

o*
FUNCTION ELF LA 134
C SOURCE DATE 0640101 BRAND NEW cobt
[+ 13
. ¢ RETURNS TwE ELEVATION anNgLE OF VECTOR & 140
; . [ [ Y
c ANGLE WEASURED FAON ReY PLANE . PoS1VIVE TOUARD 1<AX1S
. c 118 vaLvE 18 sETVEEN P! aND *Pl.
4
000003 DIMENSLON ALY WBID 182
c
000003 YrILLItY 143
[TT1113 s(\»-soa'(At\)onlm)ontztOA(zv) 166
000012 ELF0
990013 XFI.(\\.EG.O-.AND.BIZ).(O-O¢| RETURN
900023 ELF-HANZ(NZHMH) 143
et /RETURN 146

o w e T

|
|
4
3
i
4
: [
s
[
[

?A
%3
2y
4
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g

R P

L A e

e age

ST YN e s

AN e B

000006

000006
000006
000006

000006

000006

000006
000007
000010
000016
000017
600021
000032
000061
000064
000045
00007
000nS0
000092
000053
000056
000nH6
[ILLAAY
oaonr2

000nTs
000103
000117
00012t
000132
000163
000104
000181
000161
00020}
00020%
000215
000216

SUARDUT INE EULANGIMONF ¢ ARES s ANGLESsNDERLY)
SOUHCEL DATL eR«0209 CONVERT YO CUC 6400
SOURCE DATE  A6eD92) REWAITTEN TO aLLOW ANGULAR RATES

PHUDUCES EULER ANGLES FROM OIRECTION COSINES, OR VICE VERSS

»0UL = IF POSITIVE,: EULER ANGLES AME RETURNED FROM QIRECe
TION COSINESe [F NFGATIVEs DIRECTION COSINES aRE
RETURNED FROM EULER ANGLES.

AAES = OIRECTION COSINE ARRAY

ANGLES = EULER ANGLE VECTOR

NUEHIV = KHIGHEST ORDER OF TIME NERIVATYIVE INCLUDED

[aXaFaNaNaNaNalaNaNa¥eNalalh J

COMPKG o CONCON
COMMUN /CONCON/
] Pl SRY. SLVe SKHf SKee REOQY
2 GaCCe GCUN, wlolY, RHOZRO, TwoP], HAFPL

OIMENSION EN(LI0) (RXES(10ed) ¢ANGLES[)n) o SNFN{4) CSFN(4)
NIMENSTION SNEND(4) sCSFND Q) ¢ SNFNDD (&) «CSFNDD (4) 0 ANGLS (1 0)
EQUIVALENCE
3 (SNAISNFNI2)) o ISNADeSNFND(2) ) o (SNADNSSNFNDD (2))
20 (SNROSNPMT3)) e LSNANSONFND(3)) o (SNBDNeSNFNDD (1))
3 (SNGPSNFN(8)) 9 (SNGDeSNFAN(4) )+ (SNGONSNFNDD (81}
4o (CSAWCSFN{2)) ¢ (CSADICSFND(2)) ¢ (CSADDCSFNDD (2))
§e (CSHICSFNT3) ) o (CSBOCCSFNG(3)) o ICSBDDICSFNDDIY))
6s LCSGICSFNIA) o {CSGDeCSFND (41 ) o {CSGONICSFNDO(4))
EQUIVALENCE
1 (ACANGLS(2) )+ (ADsANGLS{S) )+ (ADDVANGLS (8))
2v  (AoaANGLS(3)) 2 (BOeANGLS{6) ) 2 (BODSANGLS (9)}
3y (GeANGLS(4)) o {GDyANGLS (7)) ¢+ {GDDPANGLS()0))
EUUIVALENCE
1 (ENKeFN(2) ) o (ENKDOEN(S) ) o (ENXDDIEN(B)Y)
2. (ENYIENLI) ) e (ENYDNSEN(S) ) o (ENYNDIENIQ) )
3e TENZIENTS)) o (ENZDOENIT) ) o (ENZDDyENT10))

laXal

[F (MUUESLTL0) GO TO 30
aNGLESE } } 3 ARES(]a))
cSR = AMINI (AXES(6e3)ols!
« s ACOS{CSH)
SNB = SINIH)
ENIZp IV I=ANESI3e3) 7SNB)
FNYSPUTY(ARES (24 3)/SNB)
[F(CSHeL Tole) GO T0 &
FNE B AXES{@e))
ENY 3 ARES (3,410

PELTAL I T
Sidh B pENR
£54 & LNY
a = ATANZ(CSAIDNA)
G W SEPAIEN(2) sAXES(2e10)
TFLAXES(4e1) el Ton,) GaeG
11 = &
THINPERIVLLT)) 6O T( 28

HOEF IV (®AXES(Te3) /SNH)

IF(SNBeEWeDe) HEASIGNISORT IARFSITo])O020AKES(722)%92) 1AXES(s)))
SNAD = CSHeBD

ENXD ® FOIVI={ARES(8y3) =ENASSNBD) /SNA)

ENYD ® FDIVL (AXES(5,43) =ENXOSNGD) /SNR)

ENID = 0o

an = FOIVIENYD/CSA)

IF(CSAEQ.0e} ADR=FNIV(ENKD/SNAI

CSGD & DOT(EN(2) oARES(S92)) ¢ DOT(FEN(S) ¢ARES(242))

Gh ® FQIVI=CSGL/SNG)

[FISNGsEQ.O¢) GDOSORTIENXDO®2.ENYDO92) ~

11 =7
IFINDENIV.LTe2) GO TO 28

EULANG

s -

le8

149
150
161
152
163
154
158
186
187
158
160

6Re0209
4n,0209

68,0209
6240209
68.0200

68,0209
8R.0209

FRECEDING PAGE BLANK-NOT F1LMD
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J

e
&
$
. @ '
3 4 {
P 000223 40D » FOIvI~(AXES(10+3)=HDOSNBD) /SNB) 68,0200 .
i 900236 SNBUD & =SNKORD®2aeCSB*HD0 {
4 000241 ENADD * FoIvictaARESI993) =2, ENADSSNBO~ENNSSNAOD) 7SNB) 6me0200
: 000254 ENYOD & FHIVIe tARES(RYI) =2, *ENYDRSNANENRSSNROD) #SNB) 08,0209
Q0270 ENZDO » 0, {
000271 anQ & FOIVIIENYUDsSNA®ADO®2) /CSA) 6840209
000300 GOD # FUIVIvINDOTIENI2) 1ARES(B42)) 24900V LENIS) JAXES (5421 ) 6n,0209
X * DOTIEN(R) ¢ARES(242) ) =GNESNGD) 7 SNG) 6840209 {
[ITERY It = 10 {
«® [4
04030 28 DD 29 82411
000342 29 ANGLES(I! & ANGLS(]) (
0d03s? HE TURN
4
¢ !
000350 30 axXES{lel) ® ANGLESHL)
000354 nno32 Js2ae
A4 000155 SNFN(J) ® SINCANGLES(J))
000360 32 CSFN{J) ® COS(ANGLES(I)
e 000376 IFINDERIVLLTW1) GO TO 40
Q00400 00 Ja JsZ.e
000402 SNENNLJ) 8 CSFN{J)I®ANGLES (Je))
000406 36 CSFNOLJ) = ~SNFN(JIOANGLES LI D)
Qgoate IFINDERIV.LTL2) GO TQ &0
000416 nn 36 JaZea
000620 SNFNDD D) = «GNENIJISANGLES L e 31€020CSFN 1Y) @ANGLES (Jo bl *9)
900431 36 CSFNRDIJIT 3 «CSFN(JJSANGLES(Je3)902eSAFN () ®aNGLES LUss) %0
<
000604 40 AXES(201)a CSA®CSGASNARCSBOSNG 179
000454 AXES(Jol) = SNAOCSGeCSA®CSBOSNG 180
LIT.YCYN AXES(6s))a SNA®SNG i
000457 ARES(292) 8=CSAPSNG-SNASCSROCSG 182
- [TTTYYS AKES (3421 R=SNAOSNGeCSASCSBRCSG 183
000eeS RxEStac2)m SNA®CSG 184
000460 AXES(2¢3)w SNASSNA 188
000470 AXES(393) 8=CHA®SNA 184
[T.1.Ye 41 AxFSiesI)3CSH 187
000473 T1F {NDERIVLLT Y1) RETURN
4
. 000476 Px = C5ADSSNG+LS5SReSNGD
000502 WY = CSROCHL+COINOCSGD
000%05 aXESISel) 3 CHAN®CHGeCHACCSGD=-SNAD®CSAPING=SNAP2
000815 axEStnel) & SMADSCSGeSNAWCSGD-CSANSCSHOSNG=CGAORY
000825 ax€S(7s1) & SNHD®SNGeSNBOSNGD
000930 AXES(502) # «CSADOSNG=CSA®SNGD=SNAD®CSBOCSGeSNA®RY
000%61 AXES(692) » =SNADSSNG=SNA®SNQGD= CSADOCSB®CSGeCSA®PY
0008%0 AKES(Te2) = SNuD®CS5GeSNBCSGD
000956 AXES(54¢3) » SNAD®SNH ¢ SNASSNRD
000557 AXES(6/93) ®» =CSAD®SNB=CSA®SNAD
000862 AXES(Ts3) = CSBD
000583 IF(NDERIV,LT,2) RETYRN
[
000%66 PXO x CSBODOSNG « 2,0CSBDOSNGD ¢ CSPeSNGDD
0005875 PYD s CSBAND®CSG o 2,4CSBOACSGN ¢ CSACSBND
000603 AXES(08s1) = CSADD®CSGe2,9CSAD®CSGDCSASCSGOD
L X «SNAGDOCSBOSNG=2,.SSNADSP L =SNASPXD
e 000622 AXES(099])) = SNANDOCSGe2,2SNAD®CSGD*SNAPCSGDD
: L} +CSADLOCSBOSNG*2.9CSAD®PXCSA®PXD
" 0006a} AXES(1041) & SNBDOOSNGe2, #SNBD®SNGD + SNBOSNGDD
o 000650 AXES(0Be2) ® »CSADDOSNG=24%CSADOSNGD=CSA®SNGOD
- . X ~SNADOSCSAYCSGo2:*SNADOPPYSNaOPYD
! 000807 llES(OQ-Z\ & «SNAQD®SNG=2. *SNAD®SNGD~SNASSNGDD
i . CSADHSCSA®CSGA 2. 2CSADOPY o CSAORYD
4 0gor0e AlES(lO-Z) & SNUODPCSGe2, *SNBNOCSGD * SNBLCS600
B 000715 AXEStOB3) =& SNANDPSNBe2.» SNAD®SNRD*SNA®SNBDD
¥ 080723 AXES(0993) & +CSANOOSNB=2.*CSAD®SNBO-CSASSNEND
2l gg0732 AXES(10+3} = CSBOO
ii e 000736 RE TURN
.'ah] 000734 END EULANG
| 4
N
L2
3
‘4

——en
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oy

FDIV

;
: «®
g' VER ].1 FNTV 0R/30/76m
H T0ENT FOlvV
5 . 000008 PROGRAM LENGTH
- 8LUCkS
' 000uN0 000005 PROGRAM®  LOCAL
ENTRY POINTS
000001 FOTV
. SOURCE DATE 68,0209 CONVERT 10 CnC 6400
L4 A FUNCTION CALLED WITH ONE 4RGUMENT = FDIV RETUANS TwaT aRG
. UNCHANGEDe UNLESS IT IS ILLEGAL (1E = INFINITE OR INDEFINITE)
. IN WHICH CASE 1T RETURNS 2€ER0O. TYPICAL USE 1S 0o
. INSTEAD OF 1xsa/B
. WRITE RerFDIViA/A) IF B MIGHT BE ZERO
L
ENTRY LV
0600000 06061120000000000001 VFD 24/4CFNIVLIG/N
000001 FOlV 8ssZ 1
000002 Sallo Sa 81
10611 axe X1
0351000006 * oR X1¢SETZRO
000003 0361000001 * oFf X} sFDIV
00000s 76600 SETZRO $xe 80
0200000001 o P FOIV
000005 END
034513 UNUSED STORAGE 18 STATEMENTS 2 Svmao s
L ]
®
L
[ ]

3 MDAy i T b

4-37




‘ FLAC

SURKOLTIANE FLAC (9eCoCF)

- v Su————

c SOuRCct UATE 69406123 CONRRECT CALC Vb aLPHAC
C SOUNCE UATE #9.0328 HE«ARKANGE St TUP UF ANCe DUMMY Lq=g)s AND U ARRAY
¢ SOURCE UATE €pel205  USE KUNVERG INSTEAD UF LIVERGE
¢ ALSU MAKE AMBIENT<PHESSURE-THRUST<CURRECTION
¢ DEPEND UN SUNIC SPEED AS WELL AS DENSITY
¢ Source UATE 68+0717  USE QUAURATIC FOWMM FUR ALF UF CN1eCN2
Cc SOUHecE UATE ©840311 PASS CF (ALSO) Ty CAXIAL AND CNORML
. SUUNCE DATE 68,0209 CONVERT TU CUC 6600
[ SUURCE DATE ¢8.0208 INCLUDE DRAG whEN FINDING ALPRA
c SOUKCE DATE oBeG2UT7 CORMECT ALF PUR NO=MNvhy, NO=RESP FL]GRT
c SUURCE DATE &7.0M11 AMFND FURMULA FOM ACCEL w]Tr WESPONSE
[ SUURCE UATE 67.0726 CALL TRAIDERW IF ERMOK CONDITION
[ SOURCE DATE 6740707 CALL CaATALe CNOWML FOR AERC CUEFFSe ALSO
c 67.0707 ANC IS IN RAUVIAND IF =FLAG= IS NON=BLANK
[ SOURCE UATE e7+0el2 ADAPTED FRUM FLACUN
[d 191
¢ CUMPLTES ACCELENATION OF HOCKET wlTh pAMPLD SECOND=URDER 192
c RESPUNSE TU MNORMAL ACCELERATION CUMMANUS 193
[ 196
C S = CURKECT ROCKET STATE veCTOH, FULLOWED BY CURRENT 195
< ROCRET ANGLE=OF=ATTACK VECTCH 198
c c e CHARACTERISTICS VECTUR FUKN mMOCKET TYPE 197
c C(RSTAGE+)) = VACUUM THKUST AT IGNITION
¢ CIRSTAGE»2) = NOZZLE EX]! AWEA 66,0601
C C(KSTAGEs3) =« 10TAL MASS AT STAGE IGNITION 66,0601
c CIARSTAGEs4) ~ TOTAL MASS AT STAGE wUkNOUT 6640601
C CIRSTAGES) = OSTAGE BURNING TIMt 66,0601
c CIKSTAGE 96) = NMEFERENCE AKEA 66,0601
c CI(RSTAGEs?7) ~» SUBSUNIC AARlAL FUKRCE COtF, 66,060]
¢ CIKSTAGE+@) = SUPEHSONIC AMIAL FORCE PMTR a ©64060)
C C(KSTAGE+9) = SUFEHSONIC AXIAL FURCE PMTR B 66,060])
C CIRSTAGEY10) = nYPERSONIC AMIAL FOWCE COEF. 6600601
c CIKSTAGEs11) = MAXIMUM ALLUWABLE NOWMAL ACCELERATION 66,0601
C C(RSTAGE]12) = MARIMUM ALLUWABLE ANGLLE OF ATTACK ©6.0601
[ C(KSTAGE+13) = NORMAL FOKCE PARAMETER CN) 66,0001
c CIKSTAGE w18} = NOWMA{ FOMCE PARAMETER CN2 66.000)
Cc C(KSTAGE]5) « HESKFONSE DAMPING FACTOR ZETa 6640601
[ CIKSTAGE+16) = HESPOUNSE UNUAMPED KESONANCE FREQUENCY 6640601
c e = CrARACTERISTIC VECTUw FOWM PARTICULAR HUCKET 2lo
C CF(])=CP(3) = CURRENT COMMANDED ACCELEHATION (NOKMAL 21l
¢ TO CURRENT VELULCIVY) 212
c CPie) - CURMENT S1A0GE NUMBEW KSTAGE 213
c cPis) - PrASE WIThin STAGE rRPMASE 2l
¢ RPHASES=] = PRE-BUWNNING COAST 21%s
I KPHASES 0 = BURNING 2ie
c KPHASEZ¢] = POST=gUNRNING CUAST 217
¢ Ckie) - TIME OF IGNITION OF CURRENT STAGE 2ls
c cri) - LAUNCH TImt 219
c 42T} - STAGE 1 IGNIVIUN T1mb r¥{]
¢ CPly) - STAGE 1 StFAKATIUN TiMt eel
c crile) - STAGE 2 IGNITIUN 1Qmb 222
c crilld - STAGE 2 SeraRATIUN TIMg 223
¢ [A XSV -  STAGE 3 TONIVION Tlwg 226
¢
c 225
c SIGl CF C(RSTAGE 1) SELECTS MUTUR HURMING CHANACTER]ISTICS 226
PHECEDING PAGE BLANK-NOT FILMED
4-139
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] !
{
{
¢ POSTTIVE = CONSTANT BURNING HATE, CONSTANT THMRUST {
[y N GATIVE = ¢XPUPENTIAL BURNING HATEe CONSTANT
c THRUST=TOeMASS HATIOQ 229 i
[« 230
L ¢ WETURRS S(M)=S(1n) ANL Chiale=CrF(b)e 1nE LATTEW AWE SET UP 231 {
c TC aGhet w[Tr any FACILITATE INTEORATIUN BY SUBKUUTINE STINT 232
C 233
[« TF UMEGA IS 2EHUs WUCKET IS ASSUMED TU MESPONL INSTANTLY TO 23s !
C CUMMANDS, 238
[« 1F ICMEGA 1S NOT ZpkOy SECONU=UMUER RESPONSE [S ASSUMED AND 236 |
c S 1150200 1S USED TU STURE AN ANGLE~OFeaTTACK VECTOR (THE 23
. C DIFFRRENCE ok TwEEN THE UNIT AXIS vECTOM aND UNIT VELOCITY 238
c veCTUN) AL JTS KaTESe ACCELEMATIUNS UF TwIS VECTOW aRt 239
r e TURMEL IN S(1B)=S(20) FOR INTEORATION RY STINT ALUNG WITH S 26y
C 241
¢ 243
CCU™wKGsMASCON
(VIR C MmO ZmadCuin/
1 PRUGHY KPAGE s LINEs TutuaYs RuMg RUNID(B) ¢ .
2 MGGy FLAGY Dalks MAATM, MAAPG Y MAXLNG
3 KL A%S, RGRCUR Yy KUNITS, KSTINTy KCURQD [FEGH
& sienk ILE
CLrMPRKOIHASC Ol
C 09715769
CCOMPRLCONMCCI
VOutiut CLMMOr ZCUNCC Y/
1 rTs SHL SLve Smb o SKb RBUDY ¢
4 6ACC tCCONy weUDY KpULRU Y Twubjs HAFP]
CLUMPRGeCUNCON
[« 09715769
CCOrRPRGy [NTLOW
00000 Cummnn /INTCUNZ
3 ule RSTEX NPLFRWe SUANUA (Ss)
0ngnue Dive. STUN S0(1cesty xInT(]2v6)
0000um EwUTvalb~nCk (SLETIAINT (1) 9 SOANGR (D))
CCOMPROINTOQON
C (9715769
000004 UInler STUN 5T2u) o Ct3016)9CHLLI2) oD L16) sLUMMY (6) ¢aANC(3) saCUI3) e
1 vuit)3613)e0(3) emOkK () 68,1205
000U Uk EulIVvALERCE (it eF Ty o (nN{2) ¢CAE) o (UIII XM ) 4 LLita) e 2MR) 4 LUIS) s T)
V AL tndeSmbR ) o (DIT)oCRY) ot ) od) e (i) o) s (L(IC)0CR2) S 6e.006(]}
2 LGOI wanmd p tu (1) v ALPHAM) v LD YD) oCNY) 0 Ll 1) sCARI 0 (DUIS) v LETAD S
3 G re)ebmeCa)
ongLun EOUIVALERCE (DUMMY (1) g &aNC (1)) o (DUMMY (@) sRSTAGE ) o (LIUMMY (5) o KPHASE ) o 250
1 (hump Y (ai o TREt ) 25)
00000~ UATA LHLANKRLM ) 67.0707
C
000vuLe Tesiy) 2%«
00067 CaLL Ar [T (3eCPILLMMY) 69,032
000u 1)) Ir (kSTERGPEWU) GU TO 11 2%
0000)e 11eTe,00 ) 256
000uv17? N0 & 27,42 257
000021 1F (CP (N} 4GTeTT) GU TO € €9,032n
000062 “ Cuntri vk 260
00002¢ neyd ael
000cve? L] KSTAGHE R =0) /2 262
000v 3?7 (C A ICATEI ] 263
000036 KrrASEEMODINg2) =] 26s
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00prae) IF vwrraStE.LTau) wl 17008 265
VU0 &2 If 17T Lo TmereC(RSTRLEYS) ) GU TU » 66,0601
00(0na7? Trebatwes o (RSTAGESS) 66000
v 00nns] Krmbser 2] 268
- 000,57 rolap L BRI Ay MY (8 TP (A)) 69,0328
[TU R LY Lhole NElage 69.0320
noouel 1 CAr ) mC Ay Tkt and 213
00007y A Mrar saw]tjaLbnaM mat ] 69,0613
000074 1 P STatFatuen) WETURN 271
000u 7e moanom PNSTITYHS) 660601
000142 SUUNRESCN[CLALTE (5)) 68,1209
. € == CarCrtaTy arvpfeh) PreSSUNE IN NEWTULH/5u MpTpk Ok PUUNUALZSW F1
- ovoliz PrESampGOSOLA,®92/ a0t bRa120%
ouolle v tarmaSE . GT,C) 0O TO M 274
000117 It («PraStebuat}t 0O 10U 18 278
000117 Ameyomam] 271e
00012} Gu T 19 21
0g012! e IF tpT)ectegei LC TOL 17 66sp00]
0061213 Bl = PT)=Caternts b8.120%
00012% AMBSGEBAM] = (KM =ANZ)OF IV I {T=THEF ) /TB) 6b.0208
000] 3+ GU In 24 erl
00014) 17 CexsiarwpsariioopCivi(lelkEFlzI8) 6840209
0001%3 FisecLReFTieCat®butsS 6841205
000157 AMASSHCER®AM] 2ua
00016] GL Tr 2y 2RS
0001m3 1~ AraSSsXM2 ue
0001es 19 Fleg, 287
00016k er ANCMLGmAR A (ANC) 208
000121 CALL CRAVISIG!? 290 -
000174 VEAMAG(S{R))
000203 L URCL LR A4 ¥4
0002u% WSOMEL®F) TV ISHEF Z7AMASS) 68,0209
000213 GSrMg S0
00021 FUMBFL IV (FT/7amMA5Y)
00022y VMalmah /S50 AD 6B.1205
c
0002272 asSTan ang 10 mastCi
ooneex ASSIat w2 10 mamtCx
0P0224 ASSInt sey TC mamuvS 1
c i
onn22e I (s (MAlehilae oUMe OMEGASGTIeBe) OV TU 203
0Cn2Is A3S]nn 207 TC Kubpak .
[ &l ALb3n, 68,0207 M
000237 CLU TA MaKp(R §
QnpR4ad Pue BAZFLINI(FOUNSCROLS0m) /) 68,0209 §
[\PIFLY Colh VECLINGARIS(D)9larled(l)} 3
000nler HE TUw §4
C %
0nn2K 24 ASSIAn 215 1L RuvpAK 68,0208 3
0D0Nn2és ALEBALPRAM 46
0002Kn GU 10 MARECA '
000277 15 A9Siat 216 10 KUrFBAKR 6M.N20k
Q0027e G TA maKECR 6B, 0cin
000300 21% GLIMAWDBCSUBNOLSAM
000302 GUIMTHHEGLIMARQOCUS(ALF ) ¢ (FUM=QSOMOCA) S INTALY ) e8,02CR
00031 Ir (ANCMAGLGTL0e) GO YO 210
¢
y
b=-4]




0y03e?
00v3el
000324

00034¢
000332
000333
00C33m
o0nn337
000 3e0
000347
0003en
0001331
Quoe 450
00N et
00U 36T
(U LREA]

0Cu3i??
000376
OUGe?
00046t}
QUhen]
01006yl
0004"S
00Qecr
DUeoel?
000420
0006c?
0006 38

00 neas
00pe=?
0L0u-a
0004
000a?s
GQualA
00uSie
000w

goosSe7
Quosyd
gugstie
000517
060525
0ous3n

0rps532
0005 3
000538
000%62
000%4S
00094k
0009%2
00055«
0V0%57?
000500
000%62
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Jue

2iv

22¢

2ce

2em

2¢es

23

i

FER]

26

2o

A +ime,
a597t 233 L AUMDAR
a0 T wAKGWS

L{l-As(P )

ALb BALKFRHAM

1F(GLIMARL <L T.aNF) GO TO €20

COUAL BANM/LONM

855)inan 21s TC numMBaK

ORERNE,0N¢

CagL KONVSE T (el ) sURLHNIWOKK]
aLFaFL v (CLLALZUCDA)

LU T wangCN

TesTaCSurh=Chual

16 (RONVERGCTESTIALF owONK) ) 21903990220
CALL ThA DERR{26rFALPRMA THOUKLE IN PLAC <)
RKETURM

AL PmuaABALF

IF (hLAGotWebILANK) GU TO 222

ALFBANCMAG

ot T 230

ALF wALPHAM

16 (Gt IMTrraLT.aNCMAG) GU TO 230

8S510h 224 TG RUMBAR

CHwYebClv ialNCmats/ LUSNMeFDIY (FUM/DCLR)))
UREmwE,001

Catl KONVSET o] sURKE WM sWORK]
ALFSFL IV ICTRY/ZUCLA)

IF (Cr ook, 0e) BLE =
. (eCN]+SLhT (CN]®02eas®CNROCTRY) )/ (29CN2)
6N 17 pARECA

45511, 220 10 AUMBAR

Gy {0 Kake (A
TESTSCSUNNOWSNMECUS (ALF) @ (FOMaUSOMECAT OS5 N CALF | ~ANCHAG
ASSIAN 224 Tu RUPBAK

IF (KARVERG (TEST o ALF swORK]} ) 225+3994+23C
CaLL Tha DEhN(2eMaLPHAC ThROUKLE IM FLAC =)
LI RI'TIN

ALPHACSALF

ALFanaMIN] (ALPHACIALPHME shLIFHAM)
a581a. 23 Ty AULMPAR

GU Tu sARUVS

CSAZ(OStaLhra)

SNASSIN(ALFrA)

ALFEALPRA

ASSIAL 236 [0 KUMHAR
GG 15 manpCA

ANEF (=L AR0LDCH
ASS1nt: 230 1O RUMBAK
GO Tn MAWECA
ANESCRLANSLSAN
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C CriIm) « MANEUVER ACCELERATIOUN MAGNITULUE K}-17]
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202 THITSTEPGLTe04) GU T0 204

Li=am WL (LTE UTM,DTS)

GL Tn &n
Pve DTzA X1 (DTEsLTMIUTS)

[CTUN Fall Y+

s e = e e e e emme e ol BACK IN PHASE WITH 1STEP
210 DISIFHSe (RSTEH® ]I @TSTFP = S(14]]
CaLL AXEL(SeCoCP)

6y 1+ Q0
- ® " v mw e ® e - ae e =" ea et UF TRAJECTORY
300 ASSIAM Jue T1C wKLbsak 8 60O YO a0p
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c 1 MAaSSy POUNDS (FLIGMT 1S UNPWOPELLEL)
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c 1W1S CARD IN COULS 1=30 INITIAL VACUUM TwHkuS!
[ ACCet(s9y AND ENTENING APPHOMRIATE VALUESS)
) < LOZLLE EXRIT AMEAY IN SV
; c INITIAL mASSY PUUNDS
¢ 4 FINAL MASS, POUNDS
3 ¢ BUNNING Tlmbs SECONDS
4 4 (LAUNCR ANU FIRS!T STAGE ASSUMED Tu
[d UCCUN AT TIME LtkUy WITh EaCH STALE
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C PHEDECESSOK RURNS OUT)
[ 3 e AS FOR M1I®2 PLUS ENPLICIT INMUT OF BURNING HIDTONY,
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[ IGANITION TIMEs SEC
C
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¢ i HEFERENCE akbAs FT Sy
¢ SUBSONIC ARLAL FORCE COLFFICIENT CR {AT mMaCH 04%) 6640601
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C CX AT mMaCH 3 60000}
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¢ NURMAL PUKCE COEFFICIENT CNLy vER DEG
c NONMAL FOKCE COEFFICIENT CN2y PER DEG SU
c “ - AS FOR M283 PLUS MANEUVENR RESPONSE TO COMMANDS
c HESFONSE OAMPING FACTUK
c RESPONSE UNUAMPED NATUWAL FREQUENCYs CPS (1F LENO»
c PHODUCES INSTANTANEUUS KESPONSE)
c ) = AS FOR M2®e PLUS ADDI)LUNAL DATA FUR 67.0707
o EACH SVTAGE (EGs FUW AEWU CUEFFS) . 67.0707
[« Thg FIKST OF THedt CARDS wuST BE 67.0707
¢ PRECENEL BY AN «IN)= CanD TELLING 67.0707
C MOw MANY ADDITIUNAL CARUS FOLLUWS 6Te0707
C
C »3eQ - {NGNE)
[« 1 = MANEUVEN SCMEDULE REAL THROUuM INDICATED FINAL CAND
c WHICKH MUST MAVE A MARK IN (UL 71=72
C
C aLL InbUT PARAMETERS EACEPT MANBUVER SCHELULES AME READ FROM
[+ TYPE | INPUT CARDSe MANEUVER SCREUULED AWk ReaD FROM TYPE 2
[ CARUSe CAKD FORMATS AME AS FOLLUWS =
C 509
c COLUMN FORMAT CONTENTS 530
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C 532
C TYPE ) 1=6p SA8 PARAMETER IDENTIFICATION 660601
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C TYRE 2 i=le ABIAQ CAHD O MANEUVEWR IDENTIFICATION 936
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c Si=6u ABoAR UNITS UF CRITELRIJUN FOR TERMINATION
¢ al=T6 F10.0 NUMERICAL VALUE UF CHITERIUN AT wnwicH sS40
C MANEUVEK ]S TO RE TERMINATED 54l
[4 Ti-72 A2 FLAG INDICATING LAST MANEUVER CARD S42
¢ eo® ROTE =END PATA= IN COL 1=8 OF DATA=CARD
C ALSO SEMVES TO TERMINATE READING
c 563
Cc ALLOwAKLE MANEUVER TERMINATION CRITERIA aké TARULATED IN
c FUNCTION FUALs WHICH EVENTUALLY MUST RECOGNIZ2E THEMe 1IF TwHe
C UNITS FCH Tre CHITERION AME (OW HEGIN wWITR) KMe DEGes OR NMIs
¢ SURKOUTINE FLIN wILL SCALE THEM TO METERSe RADIANSe AND FEET.
C 857
CCOMPKGIRASCON

COMMON /HASCUN/

1 PROGRM, KPAGL ¢ LINE, TOFBAY RUN, HUNID (6)

2 MSGy FLAG DATE MAATMy MARPGy MAALNY

3 RL.ASS, KGHOUP KUNITS, KSTINT, ROUKD 1FEOF

&  WNNFILE
CCOMPRGrASCON
Cc 09715769
CCOMPKGeCUNCON

COMMON /CONCON/

1 Pl SRO» SLVe SMb Skbo RBOUY

2 GACC GCOUN» WRODY s RHOLZKO TwOPl, NAFP]
CCOMPKGe CONCON

09715769

4
CCOMPKG ¢ COMVRT

69,0718
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! 000007 COMMON /CUMYRT/Z RNV NAMVAL(3s]}) 69,0709
00007 DATA (ANVE]Y) 69,0709
4 e voouL? DATA (NAMVAL ® 68,0527
: d 1 3I=DEGs 2(en1765329252)» 68,0527
IS 2 2ukPTs  UJ308AU06s 1.0 68,0527
3 3 3-PSFe  4,RH028s 1,0 68,0527
= . rELL 1000es  32H0+R33y 6b,0%27
5 InvM] 1853.2%¢ 6080¢3¢ 6B.0527
6 2HLBY 0e453592¢ a0 68,0527
. 7 1=Gy 9.H0665y 32.17398, 68,0527
: 8 IWRFTe 30480060 1000 68,0527
: . (IR CLY leOs 34280833 69,0709
[¢] InMRAs 2040011 » 69,0709
i IMSECs  2(le) ) 69,0709
CCHMPRGs CONVRT 69.0718
[ 09/15/69
oeoorT DIMENSTUN CLI016)0CP L 11 omiB2) o ID(SSI oPMTRILIO0) +SKED (B} o 69,0718
. KRARDS (#)4D(30])) 69,0718
000007 DATA {({KaWUS(1)s %] sa)m295e90]1) s (BLANKE]H ) 69,0718
oonpn?y EWUTVALERCE (AEGsRW)
[
ovouu? MIeMOL (MUt e 10} Se2
000013 MO (MOLGE/ el 0) S83
000020 MMEMINO (M2 e4k) 67.0707
000023 MleMUL (MCUR/1u0910) b4
nonn 3l TF (M1 oEWell satiDe M24EWL0) GO TO 30
00003~ CalL UUTSET(454y]2H STAGE sl2m ONE viewn ") -
0uouel CALL OUTSET( Tasl2m STAGE sl2r Tw tlem (3] 6uLd
000N06S CaLL OUTSET( Y4 i2n STAGE sl2H TrMEE vlan (LY bus
U00%1 IF (»lekuweQ) GO YU 20
Goa05S ARE]l & ANLIN3S » JF(M}.GT.1) GU TU 12 67,0912 .
[T LY “Kz3 $ NLINZ] 67,0726
000064 134 CALL INCOLU]1M®oryp]DeDe=NLIN) 67,0726
ooou7l TF(NNFILE «GTou) RETUKRN
000073 IFLINL1)sEUeRNCLD DATA) GU TU 40 eT.0726
000120 Call AMIT(=15404C) 67,0728
0colv2 CALL AMIT(3®ALINIDsC()oKRK)) &7.0720
000116 TR LTk« YonLINGRARDS (MM) LT JMAXLN) CALL mMEADC]) 67,0726
00012 CalLi CUTCOL(TITLEsmoXoRog) 670707
0001 3a CALL OUTCUL(XamsTDIC LY oRK) s=NLIN) 67.0726
000147 IF(MYsbuel) GUL TO 148 68.12(%
000154 125 VU la Naled
000156 IfF (10(1) «NESRRINITIAL ) GO TO 13
000160 C(t:ayleeC(tiol) ®C(Ne3)
0001e3d 13 C(Me1 ) =GACCOCINGY)
000ien Cire2lmCiNec)/luas, 68,1205
000370 IF (KUNITSJNELQ0) GO T0 1
0003171 CinoY) el live ) ) Z78RP
000173 Clrne2) BC(Ny2) /SHE 00 6841205
00N 75 CirsA)BCING3) /SKP -
000} 7?7 Citisa)mCilga) 7SKP
onozul le CONT IRUE
000203 60 Tr 15 6702023
0002ués 165 DU lad nz143 6740203
000200 [F(KUNTTSGEGa0) CIN®D)IBC(NII) /SKP 67.0203
000211 1e6 CihyadeClive D) 67.0203
0002164 15 TecP(T) 6Te082¢
000220 Ny 16 8143
i
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vone2y
000223
000224
000226
000231
000232
00073e
000241
QU243
000247
000253
ouoess
000200

00n2hs
0002068
000272
000300
000302
000307
000316
000322
000333
00033e
000351
000357
0003060
000363
000366
000370
00n3TY
LLY kD ]
G LERA
0008600
00Q6u?
000403
0004085
0oysp?
000410
000413
b004LS
000420
0004702
0004 3a
0004236

000450
000452
000456
000465
00047])
000673
000477
000%Su1]
000511
000519
000521
000523
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1

16
17

1R

29

en

21

23

26

an

5

2

22

SKEI(NYET

SKEU(ive3) =T

TaTeciNes)

IF (C(N®143)eEQeCe) Tmj0000OO,
CUNTINUE

IF(MyeLTa3) GO TG 17

CALL IACCLI{XKersIDeSKREDe=2)
IFAINRFILE «6Teu) RETURN

DO 1nS NE}eb
SKED(N)SSKEL IN) eCP(T)

DU Iu N=14e3

CP(20ne5) mSKED (N)
CP(2eNeb) ESKED (N D)

IF (w24EGeq) GC 10 39

ChaLl 4M[T{=3340e¢0Cl1sm))

CALL INCOL(1r®ekoelIDs D 1ok ARDS (MM) )
IF (NOF TLE ,GTay) RETURN
IP(Int)) et We8NOLD CATA) GO TO a0
CALL XPIT(I®RANDS(MMY sDeC(10p))

1F (M1.NEW0) GU TU 202

1F (LINE*TeRARDS (MM) ,GT (MAXLN) CALL NEAD())
CatL OUTCOL(TITLEoMeXoXon)

CALL UUTCUL (R4HoIDIC(106) s=KAKDS (MM )
IF(M>,67,1) GO 10 22

DU 21 N81,3

CiNeYOYZCINST)

IFIRUNITSeEGa0) CINIGIBC(NIG) /SHFOO2
CONT {NUE

6V Tn 30

CO 24 N2z)e3

IF(CINGI3) oLk e0a) GO TO 24
Ci(Ne11)8CiNe]])OGACC
CINe}2)BCINY)Q)/SRD
CINEI DI ECINI)II*SRD

Cihel0)=CiNe16) ®*SRD®®2
Cihio16)=CiNI]16)*TWOP]

1fF (kUNITSNELG) GO TO 24
CiMNsAIEC(Ivob) /SMF o0l

COMTINULE

IF(Mp.LE.4) GO TO 30

CALL INL(NCARD¢=1}

CALL INCOL(LM®ormel0sCI101T)saNCARD)
IFINNFILEGTL0) HETURN

Call GUTCOL (RoralDsC LY el7} 9oNCARD)

IF (m348Gen) RETURN

CP(13) =0,

READ(S936) PMTRIQULT

IFICmERFIL (%)) RETURN

AEQRPMTN(])

IF(1FUCEQ.BMOLD DATA) GO TO 49

IF(IEWet GoWMHEND DATA) RETURN

IF (LINE*15GToMAXLN) CALL NEAD())

CALL OUYSET(120012M sl12n 1 2M
CALL OUTSET! 3asl2n MANEUVER ¢12n AMPLITUDE +12n
FACTAR & GACC

IF(FLAGsEWoBLANK) GO TO 3)

(1]
GHAVITIES om)

684031}
67.n7¢t

i nainindl

67+0726
67.07¢e
67.072¢8
67.072¢
e7.072s
67.0707
67,0203

€7.0203 -
670203
67.0202

67,0203
67.0203

66,0060
6640001

66,0001

67.0707
67.0707
©7.0707

67.0707
637

67.0707
68,0209
670726
670720
6T.072¢

XL}
6439
(1Y)

67.0707

67+0707
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i A B
b
L]
. L4 000527 FaCTur & jo/Sky 67.0707
¥ 000821 CalL CLTStTi34elCk ANGLE OF 49M ATTACKy UK DEGREES ™) 670707
t 000515 K3} CatlL UUTSETt aeelldn MANFUVEK 912n UIRECTION ol12m DELGREES  ori} ba)
i 000%e] CALL CUTSETL S4912n DIRFCTION 412w RATE e12H DEG/SEC  vm) 642
f 000965 CaLl wuTSelt Tpe12m CRITERsI2M v12K PARAMETER om) 67,0707
: 000551 CALL GUTSET( s0el2mION FOR TERMe1I2m UF MANEUVEH#12m UNITS vl 6740707
000555 CALL OUTSET( 94+ 12nINATION e12n vlen vALUE Y se5
3 M 000541 IF (M1oEWLn sanDe M2,EW,0) CALL TITLEW(«loTfTLL) 67,0707
' . 000577 CALL OUTCOL(}m sreReXen) YY)
B 000603 CPil =], 549
‘ ooo6n7 CH(lalesCP(}15) 50,
i onos12 Iisln 67.67C7
{ 000613 6o Tr 3% 67.0707
! 000m13 33 11mlye5 6641222
i 000615 ReaD (Se34) (wmTRII)e1E1e10)s0UIT
000b 40 3a FORMAT (AHGACo3Flie00sARIAZIABIA2eF DU rA2)
000630 IF(CmERFIL (S)) HETURN 68,0209
00043 ALOBOMTH()) 67.0720
000636 IF (JFuebiie BHEND DATA) RETURN 67,0728
000mad 35 [tasiw 69,0718
000647 CaLl MCruv (LoWMTH(B) o1 olEWs3) 69,071R
' 000s6n Crilt) = kMIK(I)IOFACTOR 670707
LLDLETY Crilrel)arhTr(4) /SRD 560
3 600656 CPil1+212PMIR(S) /SRD 66}
000eA0 CP(I1ed)ermTRI10)
# PES 000641 CriT1ea)zPnTR(4)
[ 0008m3 CALL CUTCUL(TITLE sMeRoPMTHI=]) 663
A ¥4 000AES LU 3/ NsloMNY 69,071R
000612 TF(nvarvaL (1sN) oMELTEQ) GO TO 3¢ 69.0718
00ve?S TRumr AMVAL LRUNITSe24N) 69.07]8
3 000700 CH(I1*31aCr(]e3j agy 69,0718
0o0n7ul3 Gu I~ 37 69,0714
3 uouTe3 36 CunTraue 69,0718
3 y0G7.n 37 P e8)=CRIT]e9) 30, 69.071R
$ 000717 IF (UIToNE eMLANK) KE TURN 666
00071s L Th 33 66,1222
C
000715 'Y Cull ULhaTatlanmfFLIN) 67.0726
ouenY IF M3t WeN) FE TURN 67.072¢
000721 CP(IISEl. 3 CHM(la)mCPI19) =0, 67.0726
000730 HETURN 67,0728
pou7 30 EML RFLIN
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FOAL

FONCTICN FCAL (STATE «GODAI )

SuuRFE CATE £9.070L9 CUNMHECT ARGUMENTS Tu STALE

SUUNCE WwaTt srelUZ209 CUNVeERT TU CUC 6400

SQURrE LaTt &7+0RIR HEFALIR AZIM CALC FUW RUUNL=EANTH
SUUNCE LAaTE 67,071 CALL TRAIDEwRx F ERKHUK CONLITIUN
SOUKCE DaTe e7«u710 Call aLTF FOUR ALTITUDE

SGuRCt LaTE soelfet GUAL ETC ARt TYPr INYLGER

SUUKCE UBTE masUeUl EXPAND TO ACCEPT 70 KINUS UF GualS

Bp TURSNS CURNENT valUF UF FLIGHT vuaL

STATE = CURMENT STATE VECTOR In bLIGR?
rfuat = FULLERITH DEFINITION Ur rLIOPY LGAL s IUENTICAL TO
UNE OF The POSSIMILITIES TAMULATEC wt Uw =
eGSTITION COUMDINATE COOKUINATE ME (T, VELS wECTe ACC
===<r(0Hpsm====c=]5T DERIVeec=2ND ULHIVeae=COMPUNENTOeaal GMPONENT 3o v ne
x A VELS X ACCs A LoT X DBLDOOY
¥ Y VEL. Y ACCs Y uov Y DBLDOT
7 ¢ VEL 7 ACCe 2z Lot £ oBLDOY
v ® 00T R 0BLLUT Re VEL We ACCo
Tt Ta Tk Ta LOT THETA VBLD THETA VFLe THETA ACC»
Pl Pl potv Prl Lotuu? Pri VEL. PH] ACC.
QANGE RANGE NalE RANGE ACC RANGE VEL RANGE ACC.
AlIMLTh Als RATE aZs UbLLOUT Als VEL. Ale ACCe
FLEVATICN ELe RATE ELes DBLDUT tlLs VELS EL. ACCe.
aLTITuLE ALT. KATE ALT. ACCe VERT, VEL. VERT. ACCe
LONGLVLUE LONG, HATE  LONGW ACCe  EAST vils east acc,
LatIvule caly kATt LAT, ACCe NORTH VEL NORTH ALC
PULAKN VEL. POLAKR ACC. ACC. HEL. TIME
camatOUGKY[LATE«=~COO0RDINATE»=T0 VELewnman=COURDINATE ==
vilLe MaG, ACCy MAGe ACCs PARS TiMe
vble ale ACCe AZ. ACC4 NOHS TImME INT,
vile tle ACC, EL.
CrMpPR{y s paSCCIN
Coummnt. /raSCuhs
1 PLEOGHMN § rPAGE o LINEY TubtUAYy Kih, RulelDIB)
2 MGl y tLAGY Dales mAXTM,y MakPGy MAALNS
3 ALUSY RGHCUP » KUNT TS, KSTINT KOUKD 1FEVR
4 oNDFILE
CLU~PRGYHASCON
o 09/1%/ 0y
CONMMPRGeCUL CON
cummnit, /TUnNCON/
1 Pl Sk SLV, SME o Sr¥ RBULY ¢
2 GACC s GCON [T. 143 RrUZRUY TuUPl Hab¥]
CCOMPFRGICONCEN
4 09/ 1%/00

UIMEASTOL STATECLGI0S(10)vGUALS(T70) ¢GOLDIS) oM 1S ¢eM2IS)sR (10} oY LI
LATA C(OCaLStI)e | = jeTn)e

fe Ko ]

\ 2 3 L] L]
®  SCnTIME A \ 4 X VEL, .

60209
8. 0c0N

FRECEDING PAGE BLANK-NOT F1LGD
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C IS

® §0mY VEL.
C mlomgs 1o b
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o KROWTIME JNT
C Mlemge 1s 1
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c 16
®  §0wY UK_DCY
C ~lem2s 1v &
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el
® §0nVEL. MAG
C ~leM2z ey S

a0
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C xGURD®2 11y S
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C
C 36

& 50Nk ViL.
C Mlem2s Se ¢

C
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C Miesps Te ©
c
C Y

® &0mpdST VEL
C Flemgs T}
C
C *1

® AT, WAT
C tlemze Ky
C
[« se
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[
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C MleM2n 9l
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C MlomM2s 10 9
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7
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£ LALDLOT
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ie
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ry
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tle RATE
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Se
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9 9

Sy
aLTs ACC
¢ 8

(.11
Pr]l ACCs
loel0

(1]
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10
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1v10
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20
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LUNGLTUU
e 2
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LATITULE
oy 2
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k1
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Sy 2

o0
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(3]
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Te 0

50
ELs VEL.
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s&
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910
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LONG, AC
9 9

65
RANGE al
10+ 8

70
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10010

bH. 0209
6840209
eB.02L9

68,0209
68,0209
80209

6B.020vY
68,0209
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0000V~
0000V~
000012
00001%
000y}~
000020
900023
00002
000024
000C30
0vgud?
0000e3

000043
000067
000051
000091
0000N%%
000ue0
0000863
000005
000c71
000072
000074
000100
000100
000101
000108
000106
600112
000115
000121
o0oo0l22
000123
000127
00013e
000137
000140
000160
00014
000145
000150
000150
000152
000153
000154
000155
00016l
000164
00017}
000171
000175
000203
00020%
000210
000230
0u0213

\e
13

1%

18

an
3n

3=
L}

tu 2 121410

S(1) = STaTE(l)

1F (GOALWEGeGULCINOLLY) GV TO 30 69,0709
00 3 AULLElenNULDD

I+ (GCALbWeLULOINOLDI) 6U TO 30

CONMT TRUE

U0 § NGOAL & 1979

1F (CUALLGeGUALS INGUALY) 6O TO 1o

COMTINUE

CaLl mEAD(]1S)

wrITF (6¢8) GOALGOAL

FOFMAT (3cASEH® & ®  FUAL UOES NOT WECUGNILE THE FOLLUWING GUAL ¢

1® * /S0KA020/760AA10) 66,02C9
Cacl STOUT (I 4111 1ekedell

CaLL TRA CEWREIP ) 68.0209
HE TURA 6T0714

DO 1P NB2ehLLUS
NULDaNOLDSwhe]

GULU (NOLI e} ) SGOLN IANOLD)
M) (NOLEC o1 EM L INLLD)

M2 INOLD® 1) BM2 (NULL)
NULOw]

GULU (1) moual S (NGOALI

16 (INGUAL«GTe1l7) GU TO 14
»1tl) = ]

»2(l) = NGUAL

1F (NGCALCGT4101M2 (1) uNGOAL~10
Gu o 30

1F (nGOALGT432) GO TO le
»1{1)®(NGOAL=1RI/5e2
KaMO) INGUAL=18+5)

v2(l) & 2

1F (kelTo3) GO YO 30
w211) ® 2e3%(Re2)

IF (KOORL eNE2+0RaMl (1) +EWe2) GO TO 30
Ml(l)sMlil)ed 67.0818
60 To 30

1F (NGOAL.GTe60) GO TN 1B
Mi(l)y = §

m2(ly = 2

IF (NGOAL+LT439) 6O TO J0
M2(l) = 8

1F (NGOAL.LT.40) GO TO 30
Mitly = &

»2(l)y = 0

6L Tn 30

1F (NGOAL40OTa52) GO TO 20
Ml (1) mINGUAL=6]) 7067

»2 (1)8MOD (NGOAL=81,42)

Gu Tn 30

#1118 (NGUAL=53]) /99

M2 (1) 8MOD INGOAL=83¢d) 08
wONE ) BM) (NOLD)

MUDE?8M2 (NOLD)

60 TU(ALe0095]+56061460971976981081091¢98) ¢MOLE!
FOAL®S (MOLEZ)

ne TURN
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SURROUTINE GHAV(S+G)

(4 SOURCEL OATE 64,0728
<
[d RETURNS GRAVITATIONAL ACCELERATION G FOR STATE VECTOR S
C
[4 wRITIEN /728764
C
CCONPRGRASCON
CQOMMON /BASCON/
H PROGAM ¢ XPAGE » LInEs TOFDAYs RUN, RUNINLE) o
e NG FLAG DATE MARTH, HAKPG, MARLNG
k) KLASS, KGROUP , KUNITS, KSTINT, KOORD . 1FEOS
& INDFILE
[
CCOMPRG, CONCON
COMMON /CONCON/
1 Pl SHO» SLVe SNF , SKP, RAONY
2 GacCCe GCON we0DY ANOZRO TWOPL,. nAFPY
DIMENSION S{10)+6(314P (D)
[
L] DO S 1s246
P(t=1188(D}
L G6(l=1180,
1F (KOORD=1) Be6,9
8 G(I)e=GACC
RETURN
[ P () 8P (3) sRBOOY
G CuP(11002P(2)1002:P(3) 002
Ce=GCUN/ (COSURT (C))
Nne 7 1sle3
14 GtlyscoP(D)
RETURN
END  GRAV
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HEAD
SURKNUTINE PMEAU(N) 736
c SOURCE UATE 6940709 FACILITATE DISCONNECT ub TIME/ZFAGE LIMITS
[4 SUURCE DaTE anelP2uS CURNKECT WRITE looce) STATEMENT
[« SCukrt DaTE ehevayd ADN PHOVISIUN FUK Sube=Mt ADING
L4 SOuUKCE DBTE 68,0209 CONVERT TU CUC we00
c SOUKrE LATE A7.u726  CALL OLDATA UN REAUING SPECIAL DATA=CARD
'd SUUNCE DATE &7.0626 CRANGE COMPANY NaME
¢ SOUKCE LaTt ©T7e0324 PRINT WUN=ENU UFON WEAL ING EOF
c SOUmCE DATE 6601222 WE=ARRANGE EXIT ON CalL wlTm (0)
c SOUUKRrE UATE 6641020 MUFLLE IS CUUNY OF EQF=S FOUND
c 73%
c FOR ML) nCC (MAGNITIIWE GREATEWM THAN 99)o TAKES N(]) AS 136
c PHOOKNAM NAME FOLLOWED BY (OPTIONAL) MOLLERITH TITLE 137
C HEADS New HEADING CAWU whITES NEW TITLE PAGE 73R
¢ ®ESLTS PAGE COUNTER TU ZEWO. 739
c FUR nU1) POSITIVES SKIPS TO NeW PAGE W1Tw APPROPRIATE 740
C SECURITY MANKINGSe WEBUS ITe AND SKRIPS DOWN Ni]) Tel
I3 SPaCces, Te2
¢ SOR A(]) EROy wHITES OUT RUN TEXMINATIOM 743
¢ Tes
c COLUMNS FURMAT CONTENTS 745
c oo LT Teo
¢ 1=2 A2 RUN TOENTIFICATION NUMBER 747
o 3=%0 6AR RUN TIILE
¢ 51 Al MESSAGE FLAGe 1F NOT BLANKe CauSts 744
Cc HEADING AND PRINTING OF MESSAGE CARDD %0
c (FORMAT 13A6442) UNTIL CARD CONTAINe 751
[ ING AN ASTERISK IN COLe 80 1S FOUND. 752
c %2 al INPUT FLAGS PLACED IN CUMMUN, 793
¢ S3~n0 A8 RUN DATE (IF BLANKy TAKEN FHOM SYSTEM
¢ vaTE cELL) 155
c 01763 13 EXECUTION TIME LIMIT IN MINUTES (IF %6
[ BLANK Un [ERQs WESET BY mEAD Y0 &) %7
c b6~08 13 OUTPUT PAGE LIMIT (IF BLANR OR 2RO, 8
¢ RESET BY mtaD TO 1002 %9
[ [SLTY ] 12 NUMBER OF LINES 10 RE wW]ITTEN ON QU= 760
[ PUT PALLS (If BLANK OR LgWUs WESET WY LYY
¢ HEAD TU S7) 162
¢ 69 1 CONTROLS SECURITY MARRINGS ON QUTPUT 763
C 0 = UNCLASSIFIED Tes
c 1 = CONFIUENTIAL TH%
c 2 = SELCwET Tes
c 3 = TOP SECRET Te7
¢ 4 = CONFIUENTIAL WESTRICTED UalA 88
[4 § = SECwET RESIRICTEY UATA 769
¢ 6 = TOP SECRET ReSTRICTED pATa 770
[ T0 1 SPECIFIES DOWNGRADING GROUP FOR 771
[« SECURITY manKINGS 12
c 7] n CONTHOLS UNITS IMN BASIC COMPUTATIONS 13
¢ 0 OR BLANK = MEIMIC (MKS) UNITS 17
c 1 = ENGLISKH (FEETe PUUNDSs POUNDALS) 7%
4 12 1} CONTRULS INTEGRATION METHOD USED BY 776
c SUBMOUT INE STINT M
¢ 0 O BLANK = RECTANGULANM (Al
C 1 = FUURTH/UMDER RUNGE=KRUT TA 779
c 7¢0
c LD
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3 00go0L3

L 4
1 LG

4 ¢
popnpnd
3 Vouwvil
ovony3
4 Ugowe g

onpenol
: aQouvl
3 0000u3

000003
. 0000ua
b | 000012
.‘ 000017
. 000017
3 000023
; 000024
i 0gou2?
? 000030

806073

¥ 0ngnTA
. 8OOOTS

) 4~64

C wrllTen 7/76/04

C
CCOMPRGyMASCON
CumMMnr. /BaSCON/

1 PRUGRYV KPAGE ¢ LINE ToFuUAYS RUNy HUNID O] o
2 NSOy FLAG DATE MaATMy MAAKG MARLNY
3 RLASSe KGROUP» KUNITS, KSTINTY KOGRU» 1FEOF
& oNDFILE

CLOMPKGoshSCON

C

CCOMFKGy CUNCON
commMnt. /CONCUON/
1 Pl Skl SLVe SHF » Srby RBO0Y e
2 GeCCo GCONY WAODY s HHULRO TuGkle HAbP]

CCrMPRG s CONCON

C
CCOMPRGyE NSAY

COMMNOR /mE1iSav/ TSTakle 1PGy KUNTHL
CCOMPRGIHEDNSAV

Dl“t S 10M 142) sCLASS (496) sGROUP (Be4) sCUNUAR 12ve) o CONTRL(2) 0
WwCHUS(15) oK TTME (31 o [MAGE (#)
Dnln (CL&SH =

1 37hecs=eccm=s  CUN JIOENTIAL ecocosaces
2 j?k------o---' §ECﬁE1 oo -y
3 jPRececccesae TP SECKET memoweeew g
6 32n COMFIOENTIAL MeSTWICTED DATA ]
S 3omm==  StCRET HESTHICIED DATA ===
& iPma TOb SECWET WESTRICTED vaTA =)
uATA { GRULP 3
1 1em1 EICLUDEU FRO® AUTUMATIC LOWNGRADING ANU UECLASSIHIC
20~ 1
3 12m1 tACLUUED FWUM AUTOMATIC DUWNGHADING AND UECLASSIFIC
&UMN 1 0
& ront CCOWNGHEDED AT 12=YEAR INTEWVALSs NOT AUTUMATICALLY DEC
6SIFIFI 1 s
T Tom1 OWNGRAUED T 3=YEAR INTENVALSe UECLASSIFILD AFTER |
L akS 1)

DATA (CORTHLZIM o1rl) s (ASTHSKE]1W®), (DOTE]IN.)
EWllvalEhCE ARG I1EG) o (BLANRGCONTHL)

Cala (CONCRS)Zn METWICY 12M ENGL ISH
A 12h MECTANGULARe" 12K KUNGE=RUTTAI
c
TUFUAYSUTIMEF (R)
It (TABS(NI1))4LTL99) GO TU 50
REAU(5499) Irvact
99 FORMAT (BAYD)
TE (RO eS) 7943
3 IF t1raGE L]) eNEWBNOLL DATA) GO TO S
Catl DLUATA lempLAV)
Re Tuwt
S DECONE (802 IMAGE) RUNy (RUNID(1)olm2e5) 0
. MSGoFLAGYDATE yMAXTMoMAXPGoMARLNY

1 RLASSsKGROLP s RUNT TS o STINT
2 FURMAT (A244A10¢8Hy
. 2A1eab92130120011)
RUIIN(6) sHLANR
1F (»aXTMELen) MAXTMEQYG

Tee
Th3

U9s15/769

vas15/68
69,0709

69.07CY
09715769

6B,02LY

sB.02C9

790
Tvl
792
vy
Tve
198

ATl 797
198

AT) 799
800

LA> sl
802

e 803
LYY

68,0209

809

Bl0
oT.0720
6840209
6T.0720
6T.072¢
670728
61.07¢06
oBen2hy

813
68.n2n%

68.02M9
69¢0T0LY




000677 1 CaLL SECCHLLTSIAKTY 68.0209
» 00010]) I1F 1 28XP0etbel) FARFOLEOYS 69,0709
3 1) 000103 IF (maXLNstboy) MANLNERST 1)
g 000i0% 1F (rLASSeMEet) MAXLNEMAKLN=4 ®l9
Q00110 1# (NATE«k GemLANK) DATESDATEF (X) 820
000116 CumMmYSRANE (#3,141592656) 68,0209
000121 KUORNE0 822
000122 v GEe 823
000123 . 1F (MLASSebGeu) wHITE (Be6) 624
X 000131 [} FORMAT (1m1) 82%
¢ 000131 It ((LASSoNEeU) onNITF (B¢7) (CLASS(IsRLASS) sI8]lra) bed
000147 7 FUNMAT(IR] 43()n=) 3A10+A2¢ 46(]lNe=) 7/ ]hg) a8 NZ6Y
000147 1e Lingsl HeH
000150 CaLl LSKRIPi(vAALA=a])/2) ¥eo
000154 CaLl TITLERCOON) 830
000160 WHITF (641]) WUNJDATE S TUFUAY 831
000) /2 11 FORMAT () r: @ LROHHUN A2 +SKAL00ORSNTIRE Alp) 6B N2uY
onolre CaLL TITLekiveRUNLID) u33
000174 16 WRITE (6e17) (CUNUX{TIRUNITSO))o1m)e2) o (CONDR(TIRSTINTO3) 018142} B3
1 MAKTM MAAPG 3%
000222 17 FURMAT()rys)n  3QR ) THCOMPUTATION UNITS AN X A1QeA2 68,0209
1 /80X1BRINTEGRATION METMOD SAlM= &A AlO0eA2 68,0209
2 /40X BHRUNNING TEINE LIMIT SAlW= [By BN MINUTES B3k
3 /4uX12R000TPUT L IMTTY 11A1m= 110s 6H PAGES 839
LA LINA LI [-27]
000222 LINESLINE®]2 84
000224 2 It (wLASS.bLeu) GU TO 29 #e2
00022+ whlTF (642)) Be)
000232 21 FORMAT (26A72 (1 H=1/24X72M] THIS MATEMIAL CUNTAINS INFURMATION AFFEC Hae
1TING Trg MATIONAL DEFENSE OF [ 726A72M1 THe UNITEU STATESs wiTHIn 845
2 Trt MEAMING OF TrE ESPIONAGE LAWSy TITLE | /26X72nI 18s UeSeCor Bes
3 SECTION 793 ANC 7940 THE THANSMISSION Ok WEVELATION OF I 2 867
& 24%72n1 weICH IN ANY MANNER TO AN UNAUTWORIZED PERSON IS PROWIW1! LY
SED nY Lawe 1) He9
000232 LINERLINE ¢S
00023 IF (xLASSeGEoes) RGRAOUPE] 851
000237 WHITF t6924) KGROUPs (GROUP {1 yKGROUP) s 18] o i) 6841205
000255 2« FORMAT (26 X1IR] T0XIMT 7 242 IHI 31X OROROUP [3031X 1M1 /724rTALQ0A2) 68,0209
000255 LirtelINEoy b5«
1 000257 IF (KLASS.LTes) GU TO 26 uss
000262 WhITE (6425) 856
000266 2S5 FUWMaT(24RIr] 70X IM] 7 26X 1M1 27X 1SWMESTRICTED DATA 28X lwI / PTY;
) 2ex 1M1 22X 2ShATOMIC ENERGY ACT OF 1954 23x ™I ) 8%k
00026A LInbzlINE ep #YQ
000270 2n wwITF (6927 LY
00027« 27 FORMAT (28X T2(1R=)) wel
000274 LINEsLIWEe] 862
000276 29 CaLl LSKIP(9«2®(RLASS/4)) #e3
X 000303 30 w]TE (6e3a) res
o 00037 Je FURMAT (IRO/L1R0 474 260 TRAID SYSTEm 78RN 240M GENERAL WE 67,0028
i ISEARER CChPe  /4BXR24M §3R3 MOLLISTER AVENUE /seBX24M  GOLETA, CaAL 69,0709
? > 21F RN A ‘)
s 0003u7 LitesLIME el uhN
¥ 00035 146 1PGe] B89
i 0003(¢ KynTope2 80
'I 0003123 IF (RLASSeNE«G) KUNTHLS] 87}
} 00031% 1F L1PGeEWs2) GC TO 40 w12
i 000320 IF (XLASS.EG.®) GU TO & 813
'S
|
1
9
3
1
4
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000 AsD
000321
000372
000474
000345
0003264
ou03i3n
00033}
000333
000430
0u0 394
000337
000 el
0003e?
000346
00036
000347
00035
00034514
00023%«
000 35S
00037
00036}
000362
[T TT
000230n
000372
000604
000e]1}
QU0«i3
000s17
0006 4n

000« 3¢
00046
Q00aas
000645

0004 N

000%Ne
000%0%
000Su7
000512
0005113
anosis
000514
000524
000524
00052+
000532
000536
00054)
000541
000543
000495
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L)

L1

1)

[-]]
62

(3]

60 1 &y

lens-

POt Bap i,

AHaufFs0

Plel,le]lS5v2854

TaQr1Z2.04]

masris.50p]

ShRI38T 426577951

SMFS1,280K33

Sni-%2,20606224

wo[iYB0UULTR272705¢

SLVvEI1000.

Rl LUYS&3IT61HO,

GAaCCaY . B06RY

GCONAGACC®hpLIIY®®2

NmQdwUr]42295

1F (UNITSatLe0) RETURN

SLVEACrKHO )

ReOQUYSRHCLY®SmE

GaCLsGACCOSMF

GCNnsHACCoREOI YOO
RROHUBRROINO®SKE/SHF 0]

e TURE

so Catl HSECCHI(TIQOw)

THONETANOV=TS5TanT

KRTIMF(1)SFLIVvITACW/Z36N00)
RIIMEL2)ZAMOD(FLIVITNOW/AO.) 060,) « 1000
KT IME (3)2AMCL (TACWa0s) o 3000

IF (xLaSS.tLe0) GU Tn S5

CALL LSKIF {MAALN=LINE)

wH]ITF (0e56) ((CLASS(IIRLASS) e[m]les) oRE]02)
FOSMAT(Ine 4301Ne) 341004820
. Sallhe) /1M] «3(lne) 310442y
. 66s(lne=) 71KH )
IF (IPGakuel) GL TO )D

IF (1PC oLt «=9H) GC TO 791

KraLF sRPAGE ¢ )

wells (6eSH) CONTHL (RONTRL) oPROGRMokUve (RUNID (T ) o I8]0%) +DATE
o wTIME (1) sLOToRTIME (2)9000TokKTIME (3) oRFPAGE
FURP AT (A) ¢h1095H RKUN A20)1AGAL0+ABs11RAL002A6NTINME
. lasgimyel2)

1 T~ PaACe &)

LIntel

CaLlt dumrEAL (L)

1# (1Vhete=97) GC TO VO

IF (. (1) atle0) GC TO N9

I# (MSGetuwel» ) GO TO 76

CaLL LSRIr(lC)

REAL (S¢62) WUKRLS

FORMAT (1At 2A))

LinkalINEe]

1+ (LINESGTeMakLA) GO TU S0

IF (ZWCRUS(1YS) sEWeASTHOR) GO TO 65

wr]lTF (0ehe) wOKDS

FuMMaT{20n)30002n])

GO TP el

We]TE (Bete) (mURLS(1)elz)e]a)
MYGEI

cer i s i - i BRI

ule

sls
a7
66.0060])
6b,000]
2]
8719
LY
69,0709
sB2
[Tk}
LT}
BHS
(1.1
W7
-1}
889
890
1)}
u92
493
6ko0209
sH,020U9
eB.020Y
eH,0209

899
Quo
901
68,0209
68,0209

903
6T7.032¢
66,1227

68,0209
68.020Y
68,0209
el.neu9

908

909

680803
67+0326
eT.032

913
9le
91%
916
917
LY
919
920
921
9e2




]
| J
000557 GO Tn sy 924
400560 70 IFIMAXTIM,GEL«999) 6O TO 7) 6940709
000963 IF (KVIME(2)=1000*60ORTIME (L) oGEoMAATM) GU T0O 75 69.0709
00n%70 71 IF(MAXPGJGE «999) GO TO 72 69.0709
a 000573 IF (KPAGE +GTomARPG) GO 1O T7 9le
000576 T2 CALL LSKIMIN(])) 69,0709
L4 000600 HE TURN 928
00060] ™ CaLL LSKIP(20) 929
000603 wr]TF (6+76) 930
0006u? 76 FORMAT(2TANSRe® L4 L4 JOB TERMINATED FOw EACESSIVE WUNNING TImt 931
1 . - . ) 932
0006u7? G T RO 933
000611 7 CALL LSRIF(20) L RTY
000613 wh]TF (6eTh) 935
000617 ™ FORMAT(JIrBGre® . - JOB TERMINATED AT LUIPUY LIMIT L4 L4 936
1e ) 937
000517 6L TNh B0 6640601
000621 79 NUFTLESNOF TLE®] 6641020
000623 TP (IPEOF sGTe0) WETURN 68,1208
00062% IPGE=97 87.0326
000624 G0 Tn SO 66,0001
000627 791 IFLIPGeECs=99) HETURN ©7+0324
000n42 8n CALL EXIT 66,0601}
0006233 89 IPGR=98 67+0324
. 000634 Qn I1Pts21PG~) 6740324
000634 91 CALL LSKIP(16) 66400601
000640 CaLL TITLER(Oslem= END OF RUN =) 96y
0006a2 welTE (6e92) KTIME 94
000650 92 FORMAT (1RO/3IPO/71M0 42X ISHEXECUTION TIME J2¢ 60 MRS 120 6N MIN Sa2
1 12+ &k SEC ) 94)
000h8N LINESLINE®S 7YY
000452 GO TO 50 946
0000523 END  READ
R
2
L ]
<
L]
: .
i1
>
%
Pl
¢
-
; @
i
]
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4-68

IN1
SUHROUTINE IN) (DAVACINK) 68,0209

[ SUUKCE DATE 5940709 ADD 2 UNIT=NAMESs WEVISE FURMAT [F NAME USED
C SUUKCE LATE 69,0220 CORRECT OUTPUT FOKMAT
¢ SOUMrE DATE oue1205 FPRIMT ASTERISK 1F OATA=VALUE CONMVEKRTED TO INTEGER
c SOUUKCE DATE 6800527  MAKE CONVEKSIONS DEPEND ON KUNITS
c SQURFE UATE 6He0507  ADD WCO READ 1F INP ® ZpHO
[ SOUNCE DATE 6840209 CONVERT YO CUC 6600
[« SGUNCE UATE 67.0726  CALL OLUATA ON READING SPECIAL DATA=CARD
C SUURAL DAYE 6T.u711 ALLO® UNITeNAMES FOR AUTOMATIC CONVERSION
¢ SUURCE UATE 6341101
C 171"
c REAUS aN IDENTIFICATIONs A NUMRERe AND TwU SCALINGS FHOM EACH 95¢
C OF  =]NP~ CARDS OF TME FOLLO®ING FUWMAT -
C 952
c COLUMN FORMAY CONTENTS 953
c cawgae ooeSacese® 95‘
C 955
C 1=40 SAb HOLLERITIH JDENTIFICATION
C s1%5y Flos0 AN INPUT NUMpER, X 957
C S51=60 Fln.0 A MULTIPLIERe Xm Ok UN]T=NAME (BELOW)
c el=Tu Flo,0 A DIVISOk, xD 95y
c ALTEWNNATIVELYy COL 51-53 MAY CUNTAIN A UNITenanmg
c FOR AUTOMATIC CONVERSIONs ThEN CUL S4-8U AKE IGNUREL
r UNITaNAME PUNCMED INTERNAL(MET,) (ENGL o)
(' -~ LT YT LY 1 T ¥y
o LEG KADIANS RADIANS
c FT METENS FEET
C PSF KGM/SU METER  LH/SU T
4 ] METERS FEET
c L) METENS FEETY
C .8 KGM LR
¢ G METER/SEC SQ@ FT/SEC Su
[+ KfT METEKS FEET
c L] METERS FEET
[4 MRA RADIANS RAUIANS 690709
[4 SEC SECOUNDS SECUNDS 690709
4 Yo0
c VETURNS DATAlL)=ReXM/AUy WHERE Ay XMe AN[; XU ARE TAKEN FROM 9e}
¢ THE T=Th INPUT CaRDe IF BLANKs AM AND XD ARE TAKEN AS UNITY, Ye2
c 963
C OHINTS JueATIFICATIUN AND X, wiltt SCALLD vaiLlt X®XM/AD IF IV LTS
[+ NIFFERS FHUM X 965
[« LI
c FOR = [NPe POSITIVEY FLOATING POINT VALUES aRE RETUNRNED
C FUR  =]NE=  NEGATIVEs INTEGER VALULS aWg RETURNED
[« $UR  =INP~ LEROe BCD DATA IS RETUKNED
c 989
c 97}
CCOMPRG4HASCON

CUMMNN  /RASCON/

1 PROGHM KPAGE s LINES TOFDAY Y KUNy RUNTD(6) o

2 MGty FLAGY VATE . MAATM, MAAPG MAXLN,

3 KLASSe RGHOUPs  KUNITSe  KSTINTs  KOORDS IFEOF

& Nk ILE
CCOMPRGsRASCON
[ 09715769
CCOMPRG OV T 69.0709




00000% CummMnn /CUNVRTZ ANV NAMVAL (391D 69,0709

i 00000% Dala (NAVall) 69,0709
4 00000S DaTa (NAMVAL » 68,0527
ik 1 I=NEGy  20e01765329252) ¢ 68,0527
L | 2 2wFTs  U.304RC06e 1400 68,0527
£ o 3 3ukSE,  4,HB026, 1.0, 68,0527
§ 3 4 2rAFe  1000es  32804833s 68,9527
' o 8§ 3uMMle 1853425¢ 6080430 68,0527
§ . 6 2:bs  0.653502, 1.0 68,0527
i 3 v 7 1H0, ¥,50065, 32,17398, 68,0527
¢t 8  3nrFTs  30eeh(Ubs 100090 684057
: L I T ls0v 3280833 69,0709
- 0 3nrHAe  2(4001) 69.07C9
E 1 INSEC, 2(1s) ) 69,0709
CCOMPKG CONVRT 69,0709
% c 00/15/69
8 L] ¢
X p 00000LS ODIMENSTION TMAGE (7)) sLATALINP)
3 000005 EGUIVALENCE (AEGsEW)
4 000005 EUUIVALENCE (MAIXmM) 68,05¢7
00000% LOGICAL hameD 69,0709
¢
g 000005 Kaks1H s [P UINPLLTL0) RAR®]He 68,120%
H 000011 INPTSEIARS{INP) 68,0209
g 000013 NO 22 INPULTSLINPTS 976
4 000016 WEBD(Se1) IMAGE
} 000021 1 FUPMAT (Tall) 66,0209
H 000021 IF(CHEKFIL (S)) METURKN 68,0209
X : 0noe2s IF (14AGE (1) o+ NE«BMOLD DATA) GO TO 6 67,0726
H 000031 CALL GLUATA(3ININD) 67,0726
) 000032 WE TURN 67,0726
g’ 000033 & JIF1LINP,E0.0) GO TU 30 68,0807
i 000035 DECUNE (U +SeIMAGE) NAMyNAMZ 69,0709
000047 S FORMAT(SOXATAT) 69,0709
3 000na7 DU 2 Re] NNV 68,0527
- 000052 IF (NaMEQeMAMVAL (1 oK)) GO TU & 68,0527
¥ 000055 2 CUNTTHUE 67,0711
3 000057 DECONE {70030 IMAGE ) XeXMeAD
000073 NAMS AN
5 000075 NAMZE 1k 69,0709
‘ 000076 NAMEDS G FALSE . 69,0709
'y 000077 60 Tn 10 67,0711
t 4 67.0711
f1 000101 & MASNAVMVAL (RUNITSe24R)
! 000105 NaME(im o TALE 69,0709
000j0r AU=0, 87,0711
3 000107 DECUNE (50438 TMAGE) X
X . 000116 3 FORMAT (40X e3F1040) 67.0711
000116 ¢ ask 67,0711
e C 67.,07%)
g 000120 IF (XMeNEofro) ABMA®XM 450
00022 IF (x(eNEelle) ABA/XD 9]
00012% 1F (LINE®] oGEoMAXLN) CALL MEAD(4) 982
000134 LIHESLINE] 983
000134 IF (X.NEeA <ORe NAMED) GO TO 19 69,0709
000143 wiITE(AGLIH) (IMAGE (K) oK®] 08) s Xy KAK 68,1208
’ 000162 Gu Tn 21 987
. 000164 18 FORMAT(12x6A100F16,84A10 68,1205
: . A1ATeTX  IM(GLeeTo15N AFTER SCALING) ) 69.0709
- 0001mae 19 WHITF(6018) (IMAGE (R) ¢RE}98) o KoKARINAMINAMR oA 69,0709
oy 060211 21 ilrP .6Te0) GU TO 22 68,0209
J ™ 000215 teasa
6 00021+~ AsAED
5 » 0002} 7 22 OaTA{IAPUT)=A 9ol
i 000224 RE TUWN 992
= ¢
¥ 000224 3u lEQsIMAGE(S) § ARAEQ 68,0507
ﬁ 000227 Call COUNODUT()) 69,0709
ks 00023) wKITE (603)) IMAGE 68,0907
@ 000237 31 FORMAT(12X6A1004234A10) 69,0220
2 000237 au 1o 22 68,0507
e (4
: . 00021 Eniy  INL
2
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&

000009
000005

. 000008
000011
. 000013
000017
000020
o00e21
000030
000030
008034
000040
000041
.

000140

000130
00151

aahi - A cuicd pivki

OO IO

o0

SUBROUTINE INV(DATAONTINY

N3

COURCF OATE 68.1208 PRINT ASTERISK IF DATA=vaLUEZ CONVERYED TO INTEOER
SOURCE DATE 64,0200 CONVERT TO €DC 6409

QOURCE DATE 67.0726 CALL OLDATA ON REZADING SPECIAL DATA<CARD

SOURCE OATE 67,0711  BRAND NEW COOE

READS NIN VALUES FROW IN1=TYPE CARDS, AND STORES TMEM [N THE DaTa
ARRAY, THE DIFFERENCE BEING THAT INI READS 3 vVALUES FROMN

COL 4170 OF EACH CAnn,

NINENSION OATA(NINI IO () 4VALLY)

PQUIVALENCE (AEQ. IEQ)

KAR® 1N S IFININNY,0) KARsIN® 68,1208
MAX @ TABS(NIN)

ul & (MAXe?) /Y

o afn

NO & MXXm]MX

a€AD (Sel) 1D.vAL

PORMAT (4410,3P10,0) 68,0200
TP ICHERFEL (S)) RETURN 68,0200
TPIIN()) JNE.BHOLD DATA) 60 YO & 67,072
CcALL OLOATA(IMINY) 67,0726
RETURN 47,072¢
CALL cOUn oVUT (1) 60,0200
WRITE{6e2) I0,VAL (1) JKAR 68,1208
FORMAT (127041007 14.8,A1) 08,1208
JPinei, 0E . MAR) 80 TO §

cALL ¢cOUNn ouT(l) 60,0200
WRITE(603) VAL(Z) oKAR 68,1208
FORNAT (Po6,8eAld) 68,1208
tPiMe2,0E,mAK) 80 TO 8

cALL COUN OUT(1) 68,0209
wRITE 16:3) VAL (D) eRAR 68,1208
no & Rel, )

" e M)

TP (M, 8T MAK) RETURN
IFININ,8T,0) 60 TO &
129svALIN) § yAL(K)®ARS
PATA(M) o VAL(K)

RETUAN
END  IND
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SURNKTUTINE INCOLETITLE oSETUP oNAMESsUATAWLINES) 1131
¢ Soumre UATE 6940709 WIUEN Fo3 ANU F o6 FURMAT=FIELDS
c SLuwre UAlr 6R.0507 PROVIDE FOR UPENeEND MEALING
. SuounCt DATE &Ke0209 CONVERT TU CUC be0D
c Sulwrrt LATE &7+1027 HEPATK CHANGED OF 67.072¢
c SCurre 0ATE &7¢07¢6  CALL ULDATA ON WEADING SPECIaL DATa=CARD
¢ SOuUmct waTt  6T7«0a00 COMMECT- D FMTS ARKAY, KOLUMS COUNTER
¢ Suukeer DATE 850108
[« 1132
c wt AUS AND PRINTS COLUMNS OF DATA FROM CARUS 1133
1136
5 AnGUMENTS akg OEFINE( Il SUAMOUTINES QUTCUL aND UUTSET 113%
4 1136
c AUTCGL PRINTS LINES OF 1 TO 10 NUMBERS IN COLUMNS, w]lw 1137
c AEAUTNGS anD TITLESe INCOL USES OUTCUL FUR THIS PURPOUSE 113A
¢ s Ter FIRST HEADING THE LINES $MUM CaARDSe IN DOING TrISe 1139
[ 1T CONSICERS CakpS TO 8t UIVIDED INTO 7 JUu=CHAKACTEH COLUMNS, 1140
¢ SO IF A LINE CONTAINS 8 Uw MOKE COLUMNS TwO CARDS ARE WEWUIREU 1lel
¢ Pew LINEs INCOL DETFHMINES FORMATS FUR EACH CARU COLUMN FROM 11e2
¢ FAAMINATION GF TrhE FORMATS IN SETUF TG BE USED BY OUTCOL IN 1le3
c PRINTING Tk INPUT Dala. 1las
c 1145
¢ INPUT DATA IN & LINE IS LOCATED UN CAKUL(S) AS FULLOWS = 1146
11e7
g rakld ] = CCOLUMNS =0 - wWOURD } 1168
¢ 1120 = wWUwp 2 1169
¢ AND SO ON FUN WORDS 3 = 7 11580
¢ CakDh 2 = CCLUMAS ]=e0 - (NOT wEeaD) 1151
c 41=50 <« WOR) @ 1182
C S51=60 = WOND 9 11%3
c 61=70 = WOML 10 1156
c 11%%
¢ TP ar NeCHARACTEN NAME [S REQUIMED FOR TmE LINEs TS A CMARe
¢ 8CTERS APPEAR IN COLSe leN OF CAND 1 anD THE wORUS ARE MOVED N
[ FaRD COLSe TU THE RIGNT IN CONSEWUENCE.
[« 1159
c FORMATS FOW DATA CULUMNS IN EACH CARD ARy DETERMINED fRUM 1160
c FURMATS IN SETUP OW TME CODES SELECTING THEM IN OUTSET 1iel
C AS FOLLCWS = 1182
c 1163
c rubt OLTPUT FURMAT INPUT FUukMaAT 1108
¢ . meecevencaan B 1165
c l El2.s Elyey
¢ > Ell.2 Elue0
¢ 1 Flleo Fl0e0 6YNTLO
[ a Fliel Floeo 69.07C9
d 3 Fl0e0 Flue0
C - 18 flueo
¢ 1 110 Floeo
c » 012 Olop 1173
¢ [ AlG Alo eH.02(9
e - ABova2 Aboea2
C 1178
d rECIvAL PUINTS PUNCHEU IN THE CARLS OVERKWIDE, UF COUNSE S 11717
d TROSE IN THE FORMATS, IF THE OUTPUT FURMAY 1S INTELEWs TwE 1178
¢ INPUT FLOATING POINT VALUE IS FIXED ACCORUINGLY. 1179
¢ 1lng
c 16 Ieg FIRST wORD UOF TITLE IS AN ASTERISK FOLLOWEL BY RLANKS, 11k
¢ GUTPUT 1§ UMTTTED, 1182
¢ 1183
¢ aWITTEN 178765 1164
C 1168
CCOMPRG,FHmATS 69,0709
COMMON ZFHMATS/  PFORMS(2913)
DATA (PFUMMS =
1 12161245 212RGl1.%01K RYLIBSEL-TIRY ’ 69,0709
2 1P2HF11e3etX s12HF 10U 02X sl2nIBeeX . 69,0709
3 12nT10e2X 112n012 v 2HRAI 00X . o¥.0209
& 1PHIRABIA2]A 12H2X2ABPAMI2R  112MIRIABIALIIR 0
S 12naXSAHeeN ) 69,0709
OMPRGIFHMATS .
genmbmoot 09/18/69

INCOL




600ul0

00000

0o0001n
000¢1i0

000010
000011
000N
000014
000uls
000020
000022
ooones
000027
000u e
000038
000073e
000ue0
000042
000ves
000047
000use
0000%2
0000&A
000057
000ume
ooonrs
nnpn7Y
000101
000162
0001u3
000107
000111}
00n1j3
000118
000lle
000123
000123
000127
000 36
0001 e
000137
000137
00018
0001e7
000153
000154
0001s0
00016e
00020
000210

000244
000245
0002%?
0002%«
0002%4
000260
000262
00026%
0002¢7
000274
000277
0001303
000303
00030s
000308

CIMENSION PMTS (165 ,CANDFMILS) 2SETURIB2) sNAMES (542) sUATA(2),

. INTLURIC) o IMAGE (B) o IMAG2 (B!

LATA ((hNTSIT)ejmlslele 2006ME10e00) 0S5 (OMF10000) 06m0100 ¢

] OFATLs  JhrAN AR o BMPABAGy (BMIABIALy JBNSAL, [ LVZY/T S
2 Irlelml)

CaTa (LANE®]rn 1y (ASTRASAE | N®)

tuulvaLENCE tabwslEW)

Loaval INES

[FILTRESSEL0) GC TO 1y

Catl AMLIT(=lN4LaInToH)

CoruFmilisprTy (LY

NargnerULLMdzsD

KkPCoLeshNKakC3 )

UL 8 FCULEelY

OO ¢ »PRINIZL 1

IF (SETURP(20WCLL) sEUPFURMS (| ¢MPHTINI)) 0O TU

CONTINLE '

GC Tn g

KHOCOLSKRECCL e}

IF (vPRIATLLTLLL) GO TO &

NAMENSMPRINT =N

CariUrF P (RWpCCL)BFMTS(MPRINT)

LU 5 18] leMPRINT

R COLaAKLCCL o)

CARDFM{KNLCOL) ssLANA

GO Ta R

KULU~SBRCLUMYe] o MPRINT/LD

IF (“HRIAT EGs AeCN o MPRINTEGLT) INTON(KOLUMS) &)

[F (knDCCLoMEWY) GO TO 7

CorUFM (KN CCLIEFMIS(1s)

KNP CALSR] CLL ¢}

Nnar 22

CARUFM IR, CCLIBFMIS (MPRINT)

Cor Trulg

CAHDF M (KniiCLL ] ) FMTS (16)

LYrES=lAnS (L]WES)

LU 18 LYNESLoLYNES

WEAL(Sel) THAGE

FORMAT (RAL D)

1F(CmERFIL (8§31 kpTUNN

TF (IvAGE (1) +EUL.BREND DATA) GO YO 20

IF (I«AGE (1) «NE+BROLD DATA) GO TO )1}

NabeS (el )ElraGE ())

LIRICIN

16 (NKARADGEUS ) GO TU |3

HEAU(SeLl) 1MAG2

IF (CmbRFIL (5)) METUWN

I2nLYNESR{LLMS

1isl2=RCLUMSe)]

IF (rarELNESO) GU Y0 12

DECONE (B0 o CARDFF o IMAGE) (LATA(I)elsl]0]2)

GU T s

DECUNE (Br o LARDFM o IMAGE) (NAMES (JoLYNE) sus ) aNa*ED) o
(VATA(T)o]ml)el2)

KOLu~sn

Lu 1~ IsI1el2

RCLursRULme ]

IF (1P TGHIRULUM) ok We0) GU TO 16

leusnatat])

CaTatl)msacy

CUNTINUE

CONTINLE

TF (TTTLE«NE«aSTHOK) Call QUICOLITITLE sSEYUP s NAMESUATAILSAY)

WE TURN

LSAVEISIGN(LYNE=]sLINES)

LINtSsLYhE=]

IFILSAVent«0) GO TO )&

HE TURN

ENG INCOL

68,0507
68+0209
67.06400

6741027
67.1027
1200

12v3
1206

1216
6T.040¢
120k

1219
67,1027
12¢0
1221

1223
1224
6.0726
68,020y
68.02C9

67,0726
slen728
6T.07ct

67.1027
68.02LY

122¢
1227
67.nT20
1229

6T.0720
1231
1232
1233

123%
1230
68.05C?
123¢
e8,0507
68.0507
68,0507
68,0507




00000%
0000vS
0000US

0000n%s
0000UA
000018
00CC1e
000020
000023
000031
000031
000038
000063
000054
00005
0000%%

000056
000063
000077
000073
000077
000102
0001us
000117
000124
000125

BEslaNaNaNalalleYaWaYalal NaWal

MO IO ANNATIAAN I OO N0 O

v
e¢

SURNOLTINE INUEC

Scukect DATE e€ye07u9
SOUkCE UATE 6%«0131
SvuRrk L.-Te #B.0209
Suurct uaTE Bbeunl]

FURMAT=FREE INPLT RULTIMNE 5
FLIRIES INDEC HETURNS FLOATING=PUINT NUMpE KRS
ININT e TURKS FIKED=POINT NUMpLWS
WEALS DATA CamWUS UNYIL MM NUMpEXS ARE FOUUNCH
wHICK ARE STOWEL IN AkGe
SCANS DATA CaANDS UNTIL A LEGAL NUMBLReFIELD
HEGINSs Tmgnw CONTINUES SCANNING UNTIL
THAT NUMBEW=#1ELD TEWSMINATES ON AN DL EGAL
CHARACTER (M A biLANR = AND REPLATS mM Time$
AN INTEGEN FLELU FULLUwEL, IMMEDLATELY RY
A LEFY PARENTRESIS IS INTERPRE Tey AS a
MEPETITION FACTOR (Set SamPLE DATa=CaRD)
ese SAMPLE DATA CAWD 4o
XeYel COOKD®2434ES GINMEL TO ®ADAR) 96000 20100}
ses NUMHEKS esesee o esees eoe
see WHUNG DATA CaMD oo
XeYeZ COORD®2e36 £5 LIkEL TU HAD 2) 600U(L000100
ees HROBAODLE ERWOWS © . s °
[ARLT InaLP RETURNS MM wOMUS Ub BCD Lala
STARTING AT FINST NONe=pLANK WORL
s WORD 1S LLEMEL TU END ON A BLANKe A CUMMA,
O THE YENTH CHARACTEN
EnTmy InNNE o weSETS SO Twal NEAT CALL UF INDEC OR ININT
wiLlL START On New Canb
POTE eoe NORMALLY ULATA CAWDS ANE KEAD FROM
§ AND PRINTEL O 8
ENTHY 1l CranGES INPUT UNIT TO mm
ENTHRY LG CrHANGES OUTPUTY UNIT TO mm

UIMENSTON RAWULE) ARG (MM)
LATAI{ROUNTE0) s (x]1s0) e (]Pm S)e (108 o) e (MULTEO) o (NCPWB]() ¢ (KARSQ)
EGUIVALENCE (AEGIEW)

It Tus s 1
EnNTRY INTLT
INTOFwsm])

) em MEBLgMM

[P (AAUNT G (Ter 1)
REAU(TPe)) RANWC
FORMAT(8A]1)

TF (CmpRFTIL (TR

IF (Inskuwern) CALL COUNOUT L)
IFt19GTat) mn]TE(1Ue3) mARD

FGRMAT (Saraln}
AUUNTEHO
Kl=g

NHJOREPOTEMM INENFLSBNEE®)
I+ (K1+GT480) GU TO 12

Klsnye) »

(AK( g MM)

68 TU 10

cu Yo 20
69,0709
WE TURT, 69.n132
69,0131
69.013;
69.n0709

REMOVE ENCODE STATEMENTS
ALLUW PRINTOUT TO BE SUPPWESSEL nY CALL INLOULO}
CONVERT Tu CLC 6600

69.0709
69.070¢
69,0709

IF(InTGEnella0) GO 10 SO

CALL MCHAR{K] JRARUGNCPWoRANR, )
IF (RakoebGo)Me) N+INE}

1F (KA EGelRe) NDOTS)

IF(KAROGE e 1H0 oANDe KAReLESIHG) NpIO®]

TF (NN INSPHOTONGIGOLESD) GO TO 22
LY4L 481
MINF WSTanmIA

69,0709

68.0209

66.0209




0g03T) S0 CALL MCHAKIKL JRARLINCPEIRARS]) 69.0709
065378 1FiRakgbualn JOR, KAN,EW.LRe) GO TO &9 69.0709
Q00suS D0 57 k=2 4N Pw 69,0709
000407 K2mK}on~]
00041} IFRP2.6TenC) GO Tu Se
000a15 CALL MCRAR (K2 RARDSNCPwsNARS]) 69.0T09
° 00062y 52 1F (AR ECelh ORs KAR EQelKs) GO TU S6 69,0709
» 00N 3] K2eKtoeh(Pw 69,0709
000435 S4 Xoarpe]
000437 fensiw 65.0709
000480 CALL MCHAKRIK) sRARDelsTEUsIR2oK]e]) 69.0709
0006kan X]sK2
000650 GC 11 ab
C
. c
[ 000452 ELTRY [MLTIN
000en) e [Peme 9 6L TO Q0
000463 ENTHY INLOU
000472 He [Camm g GO TO Sy
0004674 ENTRY INAEW
00usu3 Sy RJUNTap
000516 ¥2 my Tan
000508 99 HE TURN
C
00050n c EnD JNDEC
000126 26 KgsKpe) 1F(R2.GT.80) GO TO 3e
000133 Call MCram(R2enAkDeNCPRINANS]L) 68.07(y
000136 IF(RAR LT IRN, O RAK,GT,1k9) GO TU 26 68,02C9
00014a7 ANDTLaNDIGe )
00015u GO TO 26
000151 ch [F(RaW NESIRe) GO TU 28
000153 NUOTENDOT 0] s 1F INDOTS6T.1) 3626
0001s) ¢e [F (RARJNESIRED GO TO 30
000163 NEEartEe] $ IF(NEELGTo1) 36026
000171 30 IF (KARGNEL)Ws) GO TO 32
000173 MPLSBNPLS ) H 1F INPLSONMINMINF HST4GTe)) 3492 6ueN2LY
000203 32 1F (KaW,NELJRe) GC TO 36
00020% MM INBNMINe ) s IF (INMINeMINF RST,6T.1) 34426 eB.0209 )
c
000214 3¢ IFINNIGeLESU) GO TO 20
000216 IF(MULT06Te0 +ORe RARGNELLIRL )} GO TU 3&
000225 IF INNUTONEEONPLSONMINLEQLO) MULTE~)
000231 36 K2=h2e) ) KRaK2ex])e]
000235 FuTaan | Eo) 69,0709
000236 IFIK14EUe]1) GU TO 37 65.0709
§ 4 000237 Ls(K1=1)/710 % CALL MCHAR(NCPuoLelRgs2eFMTq]) 69%.07CYy
. ong24r Laklal=lneL & CALL mMCHARINCPwyLelhGedefFMT, 1) 69,0709
i 4 000260 CALL MCHAM(NCPWs INKsaoFM1y)) 69.0709
Je 3 000264 37 L=KR/10 $ CALL MCHAR(NCPwL*lRO104FMTy]) 65,0709
¥y 000274 LekKa]n®L $ CALL MCHAR(NCPWsLOIROVT9FMTo}) ©9.0709
i 000304 DECONE (R24FMTIKARD) AEQ 69,0709
¥ 000316 IF(INTGER.GT 40 oOK. MULTLTo0) 1EQmALG
1 000327 wleK2 69,0709
. d 000301 IF(MULT) 38sepeso 69,0709
; 000334 am KMyLsk]exk]lel
* 000337 MULTS1EG=]
000340 Gu T0 20
000341 «0 IF(KAHJNESIM) ) GO TO 46
000343 KlsRmuL
000345 MUL TaMUL T=]
e 000346 4t ARGIM)SAEY
0003%1 «8 CONTTINUE
b 000353 GO TO 9y
¢
0003%3 ENTRY INALF
000362 47 INTGFKB=}
000363 GG To 10
0003ha 9 KimKye]
0003s6 IF (K1 4GT.H0) GO TU 12

4-76




INDEQU

TSNP 2R EINTeT

o

(i

~y

Sy dm e g T

L]
>
FUNCTION INDEQU (LENTH: MARAY, MATCH)
o SOURCE DATE 68.0209 CONVERT TO COC 6400 = BRAND NEw CODE
c
4 FOR ENTRY INOEOQU, RETURNS INDER 1 SUCH THAY MARAY (1)SMATCH
c FOR ENTRY INOMAK, RETURNS INOEX 1 SUCHM THAT MARAY{]) IS LaRGEST
. c FOR ENTRY INDMIN, RETURNS INDEXR I SUCH THMAT mARAY(I) IS SualLLEST
c
080008 DIMENSION MARAY (LENTN)
[ 4
000003 10 DO 12 Lu] LENTH
IF (MARAY (L) .EQ.®ATCH) 60 TO 16
12 CONTINUE
L=0
00001 14 INOEQUSL
000016 RETURN
[
eosole ENTRY INDMIN
000028 20 LLe0 8 IFILENTHe]) 26021423
000031 21 LL®)l 8§ GO VO 26
000033 23 MyALsMARAY(])
000036 (YR}
000037 DO 28 LS24LENTH
00006] TF (MARAY (L) +GEsMVAL) GO TO 24
000044 22 MVALSMARAY(L)
000050 st
000081} 26 CONTINUE
000054 26 INOEQUsLL
006056 c RETURN
006056 ENTRY [NOMAX
[ ] 3 30 LLE0 8 IFILENTHe1) 36431432
000071 3 LL®l 8 GO TO Je
060073 33 MvALaMARAY(])
000070 LLe)
080077 DO 36 LS2.LENTH
000101 TF{MARAY (L) eLE«MVAL]) GO TO Ja
000104 32 MVALSMARAY (L)
060110 List
000111 34 CONTINUE
000114 36 INDEQUsLL
000116 RETURN
ooo116é END INDEQU




INDO

SUBROUTINE INDO(TITLE «LOOPSKASE s VALUES) 1260
SOURCE DATE 48.0717 FIX LOOPING IF DOCON(4s ) & BLANK
SOURCE DATE 68+0209 CONVERY TO COC 0400

SOURCE DATE 47.0726  CALL OLDATA ON READING SPECIAL DATASCARD
SOURCE DATE 67.0726 BRAND niv CODE
SOURCE DATE 0640601 CALL OUTSET wiTw 300 IN FIRST ARG

12¢)
INPUTS, OUTPUTS, AND INCRENENTS UP TO 1§ GENERALIZED 00 LOOPS 1262
1243
TITLE = WOLLERITH TITLE FOR OUTPUT 1264
LOOPS = NUNBER OF LOOPS TO A INCREMENTED 1243
KASE = NUMBER OF TARIAL 1IN PROGRESS 1266
VALVES = LIST OF VALUES OF xuclutnuo VARIABLES 1267
1260
FOR KaSEsels INDO READS AND PRINTS FOR EaCH LOOP A CARD 1260
SPECIFYING LOOP INCRENENTATION 1290
1251
COLUMNS  PORMAT coNTENT 1292
1293
1=30 8940 HOLLERITH [OENTIFICATION OF (0OFP 1886
VARTABLE 1298
31es0 F10.0 MINTMUN VALUE ASSUNED BY VARTASLE 12%¢
41°%0 £10.0 MARTIMUM VALUE ASSUNED BY VARTABLE 1297
S1°60 F10.0 VALUE SELECTOR FOR VaRIAMLE 1298
6l1°70 Fleeo SELECTION METHOD CODE I:SO
1260
SELECTION METHODS ARE DEFINED AS FOLLOWS -
ME THOD vaLue SELECTION
€00€ SELECTON nETHOO

0 OR 1 INCREMENT  LINEAR INCREMENTATION

ERANPLES .o

FOR LOOP FROM ) TO 3 IN STEPS OF .S
PUNCH 1o Je 8% o

FOR LOOP FROW 3 TO | IN STEPS OF .S
PUNCH 1e 3¢ =e% 1o

2 steps/ LOGARITHNIC INCREMENTATION
OECADE

EXAMPLES 400

FOR LOOP FROM 3 TO 300 AT & STEPS/DECADE
PUNCH 3¢ 300 4o .

FOR LOOP FROW 300 TO 3 AT & STYEPS/DECADE
PUNCH 3¢ 300, =6e 2+

3 (INCREMENT) RANDOM SELECTION

IF VALUE SELECTOR 1S ZERO, VALUES aRf

TAKEN AT RANNOM RETWEEN MIN AND Mak VALUFS

EXAMPLE oo

FOR RANDOM VARJAGLE ne!vccn 8 ANn o
PUNCH Se 60 e

IF VALUE SELECTOR IS NON-I!“O. VALUES ARE

PICKED RANDOMLY FROM THE SET OF DISCRETE

VALUES WHICH WOULD OCCUR UNDER METHOD )

EXAMPLE 400

FOR RANOOM INTEGERS RETWEEN | AND 10
PUNCH le 10¢ 1l¢ 3¢

A VARIABLE SELECTED AY WETHOD 3 1S NOT, STRICTLY SPEAKING,
IN A LOOP « THE SEQUENCE DOLS NOT TERMINATE ITSELFy BUT MUST
BE STOPPED BY Tug SA""lc"N OF OTHER (TAUEZ) LOOPS: OR Y
DISCONTINUING THg CALLS OF INODO.

DA ANOANOADANAAANONODODOONRAAADADADDINONONOANOOANANAADOHNONONADNNAOO N




OO ADOONAONANNRNOONONANDN

080006

[aXal

000006
000006
000000
000006

000006
000007

000874

000073
000076
00100
000103
000109
o1l
000114

IF TITLE IS AN ASTERISK FOLLOWED BY BLANKSs ALL OUTPUY IS 1283
DELETED. 1286
1268
COMPKG+BASCON sT.0728
COMMON /BASCON/
PROGRM, KPAGE » LINE. TOFNAY. RUN» RUNIN(8)
MSGe FLAG, DATE, NAXTH MAXPG o MARLNG
KLASSe KGHOUP, KUNETS, KSTINT, KOORD o 1FEOF
+NDFILE
1287
OIMENSION VALUES (21 ¢M(82) oNAMES (8410) +DOCON{A+10} 1268
OIMENSION VFIRST(10) oMODE(10) 0AAL)0) 4ABI10) sNTMI)O) eNTIM()0)
DATA (ASTRSK=INS)
OINENSION DOC(40) 6T.072¢

VARIABLES SELECTED 8Y METHODS §¢ 1o OR 2 ARE ORDINARY LOOP
VARIABLES = THEY PROGRESS FAON ONE EXTREME VALUE TO THE OTHER,
IF THE METHOD SELECTION COOE IS POSITIVE, THg LOOP WILL OE
NESTED = THE OUTER=LOOP (EARLIER-READ) VARIABLES WILL NOT
CHANGE UNTIL THIS (INNER) LOOP 1S SATISFIED. FOR NEGATIVE
METHOD CODESe THIS RESTALINT IS REMOVEDe ALLOWING SImuLTangous
STEPPINGs EXANPLE oo

DATASCARDS PUNCMED (A) 1o 2. o8 l.
(0 10, 100. 2.
RESULTING SEQUENCE (AeD) = u..u.nu.s-n.uo(z.-uo )

PHEN LOOPS ARE WESTED: TWE LASTSREAD LLOOP IS INNERMOSY

1278
FOR KaSE GREATER TrHAN OR EQUAL TO ZERO, INDO INCRENENTS XAST 1279
BY ONEe SELECTS NEW VALUES AS REQUIRED, 1IF aLL LOOPS ARE Twys 1200
SET AT FINAL VALUES: INDO RESETS KXASE TO o, 1281
1202

TYPICAL USE IS AS FOLLOVS «

1 KASgue]
CALL INDOITITLE LOOPSKASEsVALUES)
(70 READ DATA=CARDS)
2 CALL INDO(TITLEZLOOPSoKASEoVALUES)
(TO SET UP VALUES)
1F (KASE.EQ.0) @0 TO 1
1F (NASE.GE MAR) STOP
(COMPUTEs PRINTy ETC)
G0 10 2

1F(KASE) 10002000300

CALL OUTSET(340¢12M MINIMUN  o12M  VALUE '12M o) 66,0601
CALL OUTSET( Sae12M MAXIMUM o128  VALUE sl12M o™) 1293
CALL OUTSET( 64120 VALVE ol2M  SELECTOR o12M oH} 294
CALL OUTSET( 740120 SELECTION +12M  METHOD  ol12M o) 1298
CALL INCOL {TITLE + MoNANESD0C (L 00PY) 67,0720
IF(NOF JLE) RETURN 07,0726
IFINAMES(101) oNE.SHMOLD DATA) 80 TO 12 67,0726
CALL OLDATA(4NINDO) 6T.0728
60 0 106 67,0726
CALL XMIT (40+00C+00CON) eT.0728
CaLL OUTSET(3S40120 (2% ] 12K (L1

DO 106 Le1.LOOPS 67,0717
17 (DOCON(asL) oE0.=0.) DOCON{aoL) o0, eT.077
CONTINUE 67,0717
RASEs0 1207
RETURN 1200

ASSIGN 236 TO KUMBAK

DO 236 LPs]9OOPS
OVSQOCON(IoLP)

AveARS (DV)

00=00CON(2+LP) =DOCON(] +LP)
YveDOCON (] sLP)

IFDOVelTole) VVEOOCONIZILP)
VP IRST (LP)avy

MOOE (LP) =488 (DOCON (4 oLP) )
l'(loo((t’l-(ﬂ-.) noOE tLP) o)

HoMOOE (L

o0 T0 (!l.oll.t!).'oﬂ

AA (LP) o0V

0iLPIsl,

NTRILPIOFDIV (DO/7AY) 0,999
60 Yo 2272

AA(LP) R,

08.0200




000290
000263

000263
000264
000265
060267
o027
000274
000275
000310
000312
000316
000320
s08322
000324
0327
9327
000338
000340

000340
000330

000353
000354
000366
372
000413

000417
000421
000424
000426
000427
000433
000443

000644

222
230

232
234
236

300

3oe
303

306
300

400

$02

02
9

SB(LP) =10, **FOLV( 1,/0V)
NTHILP)I®ALOGL10(FOIV (DOCON(ZILP) 7D0CONILLP) ) ) 2aVe 990
VALUES (LP)mvyY

G0 10 236

1F (DVeNELO) 80 TO 232
AAILP)SDOCON(1 L)

a8 (LP)=sDD

60 T0 23¢

AAlLPYBVY

AR {LPISFOIVIDO/AV)

NIN(LP)=OD

60 70 500
NTIM(LPISISIGN (NTHILP) +0OCON(4+LP))
GO 10 900

ASSIGN 306 TO KUMBAK]

ASSIGN 304 TO KUMBAK

00 306 LP=]sLOOPS

LLetpel

IF (LL.GT.LOOPS) 6O TO 303

DO 302 LoLLILOOPS

TIFINTMIL) «GTe0 <AND. DOCONL(AsL )+8T400) GO TO 308
CONT INUE

DVEQOCONt3ILP)

1F (MODE (LP) «£Q+3) 60 TO 300

IFINTH(LP) «NE.O) @0 TO 400
VALUES (LP) SVFIRST (LP)

NTHILP) ONTINILP)

80 70 306
NYM(LP)OISIGNIIABS INTHILP) ) =) oNTH(LP))
CONT INUE

60 TO 900

VALUES (LP) oVALUES (LP) o8B (LP) e AA(LP)
GO0 T0 KUMBAK]

1F(DVeNEeOs) GO TO S02

VALUES (LP)IoRANF (00} o8B (LP) cAA (LP)

60 TO KUMBAK

VALUES (LP) sDVOAINT (RANF (00 CAINT (BB (LP)o)s) ) o AACLP)
00 TO KUMBAK

DO 902 LPe}sLOOPS

IP (NTHILP) 46T.0) GO0 TO 906
CONT INUE

KASEae}

KASESKASE« |

TP (TITLESNE.ASTRSN) CALL OUTCOLITITLE oMeNANESVALUES+LOOPS)

RETURN
END  INOO

080200
o8.0200

68,0209
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ooooue

000006

000004
000006
00000a

000004

000G0A

SURKCUTINE ThMy
SUURCE UATE 69.0709
SOumecE LATE 6441208
SCURCE DATE 68.0726

(TITLE

CaRD HOMMAT 4.0
coL l=4] ANY COMME
CoL 41=50 MOLEe PUN
CoL S1=60 vaLUE

UN]T=namE PUNCHED

ﬁﬁﬁﬁnnﬂﬁﬁﬁ’]ﬁﬁﬁnﬂﬂﬁﬁﬂﬂﬂﬁ

oto
FT
3.4
Ml
KFT
M
COMPKG 4 RASCON
CUMMON /HASCON/
1 PROGHM KPAGE ¢
2 MSG FLAGY
3 KLASS, KGHOUPy
4 oNDFILE
CCOMPKGIBASCON
c
CCOMPRG CONCON
COMMON /CONCON/
1 Pl SRU»
2 GACCe GCONo
CCOMPKG s CONCON

C
CCOMPKGCONVRT

CUMMAN /CUNVRT/Z NNVe N
NATA (ANvsll)
DATA (NAMVAL =
1 INDEGe 2(401745329
2 CHE T 043048000
3 IPSF, 4,88024, )
4 2HKMy 1000es 328
S I 1R53425¢ 6
[ 2uLBy 0,053592
? 1HGy Y,80665, 3
8 IeFTe 30480060
9 LT leO¢ 3.28
o] IuMRA,  2(e001) o
1 IHSECy 2(1¢) )
CCOMPKGYCOMVRT
o
DIMENSION
DATA (ANDe]F )

o MOLE s VALUE)

NEMOVE CALL UF AMIXER
ADD COMMON /HASCON/
BRAND NEW COUE

NTS
CHED IN FofFORMAT

Inmy IAPUTS 4 MULE AND A VALUE FROM A UATA CakD
TITLE 1S & BCU CHARACTER STRING EMDING UN A DASH

COL 61=63 UNITS OF VALUE, PUNCHMEL IN A«FORMAT
VALUF WILL BE SCALED YO INTEHNAL UNITS AS SHOWN BELOW cee

INTERNAL (METS) (ENGL o)
RADIANS wAD]ANS
METERS FEET
NETERS FEET
METE RS FEET
METENRS FEET
METERS FEET
LINE s TOFDAY» RUNs
DATE MARTMS MARPG
KUMNITS, KSTINT, KOURD,
SLV Smb o SKie
WRODY . RKUZRO TwOPl,
AMVAL (301])
252) s
1.0
.o’
0eRIIy
08030
le0o
2017398,
100000
0833
TEXT (&)

RUNID(&)
MAALNG
1FEOF

09715769

RBODY s
HAFP]

09715769
69,070y
69.0709
69.0709
bR D527
68.0%27
68,0527
68,0527
6840527
68,0527
68,0527
68,0527
o8.0527
69.0709
69,0709
69,0709
69.0709

09715769
69,0709




000006&

0000us
000010
000026
000026
4 000032
[ 000038
0000
000043
0000es
000045
00005)
000082
0000%4
00005S
000081
000102
000102

000103
000123
000)2¢

T g 4 FEA A S

'Y

In

EVUIVALENCE (AELIEW)

CALL TITLEW(=1TITLE)

REAU(591) TEAT2ODEsVALUSNAMeNAM2
FORMLY (A1 UY2F 109AT0AT)

IF (CHEKRFIL (5)) WETURN

DU 1a NEJ NNV

1F INAMLEGCNAMVAL (1 oN)) GO TO 12

CONT IMUE

VALUFeVALU

GU To 1e

Tpuzr aMVAL (RUNITS®20N)

VALUFSVALU®ALG

mOnEaODE

CaLL counuuT (1)

IF (VALUEEUeVALL) GU TU 18

WhITE 1602) TEATIMUDE s VALUINAMINAMZ s AND VALUE
FURMAT (19X6A1091Rs3XF10e303XA39ATeA32®(®G13e60® AFTEH SCALING)®)
RETURA

WHITE 1602) TEATNFODE » VALUSNAMS NAMZ
RETURK
END INmV

69,0709

690709
69,0709

690709

6940709
$9.,0709

69.0709
69,0709

69.070%




JACOBI

SUBRAUTINE JACOBI (AsReNeACCU,IVINR)

, [ QOURCE DATE 8A.1205 MAKE IV wORx FOR DIAGONAL MATRICES: TOO
B . SOURCE DATE 68.0209 CONVERT TO CDC eeb0
B ¢ SOURCE DATE 640701  GRAND NEW CODE
. cJdacon? SUBROUTINE FOR 9MOOIN Pelegd H0303406
1 ¢
S ¢ A IS A REAL SYMMETRIC NATRIX
3 c n S A DUwNY IF TVed, 1IF IVal, 1S LOCATION weERE EIGENVECTOR
n3 v ¢ WATRIX 1S CREATEDs AND IF TVez 1§ A MATRIX wwicM WILL O
k » ¢ PRE-MULTIPLIED By THE EIGENVECTOR MATRIX,
[ & [ N IS SIZ2C OF A AND B
L F c ACCU IS A PRECISION vaLUE, 1IF LY 1.C100 WILL FORCE TO 1.E=10,
£ [ TV IS A SUITCH WNICM MAY TAKE ON VALUES 0, 1, OR 2, SEC O
- c PARAMETER DESCRIATION ASOVE,
; g NR IS AN ITERATION COUNTER,
? Py [+
) R 000011 c NIMENSION A (NN} s B(NoNIy LK(160)s 9(160)
: 000011 ACCoMAXIP (ACCUe) EelD)
b 008016 IP(IV.NE.1) 80 TO 200 60,0209
& 000016 CALL XMIT(eNosleeQ) 68,0209
. 000021 CALL MATDIA® (084N} 60,0209
: ¢
' 208 NReO 40303400
: i 0sd, n0303490
. veo ne39380¢
Y waoBoaea nO303816
3 tll-e 68,1208
N0 1 fedeN n9303920
n.uo.goA«x.ln.Atx.ll n038383¢
ail)et, ' 8309840
. fiegel 40303850
13 no 2 Jel,gt "e30386c
2 T9ABSP (A(T,J)) 830387¢ ]
waNegoR n9303980 i
! yr«z-ocxana-z.s n0303900
: ] atlre? n0383600
' e iy "0303610
‘ oooovt 2 coNTINUE n0303620 :
F 0078 1P (0 T)ew)lel o n030363¢
g 000100 [ et NE3030AL
< 000103 111eg n0303650
000106 1} FONTINUE 0303660
00107 ir(111,20,0) 60 Y0 31 e8.12¢8
¢
900110 HEACCOSORTF (2, 0M) /FLOATP (N) 0303670
: ¢
{ 3 000123 30  {relLx(IIT) 40303680
L - 000126 Jsite ®e363600
? ; 000127 WALT{oID) %0303700
000133 yRA{JJeIT) ne30371¢
¢ 000137 el (JdsJdJY 0303720
Py 000142 weley 0303730
i 2 000140 T9,50F0IV( (WeSARTF (Wayes ,oV0Y) ) 2Y) Y
K. 000187 weSQRTF (], eToT) 0303750 ;
oY ’ 000166 «aPDIVIT/W) :
$ 000170 FaFOLVI1, /W) K
7 [} 00017 eceCol 0303780 E
5 000178 cSuses 40303790 4
» tCoSece?, 8303000 3
- nled, 40303810 1
: n2e0, n0303820 i
. wao, 40303830 1
i . .oog.: NReNRo n0303640 I
b 000210 no 27 fey 8303080 i
: 00021} l'(l.l!’lo.ll 12 0303860
: 000213 10 ushitgely 0303070
000220 [LLINNTY §] ng203800
; 000224 raUégevec "9303000
% oeog2Y aflltreg 8303900
q 000233 1P CARSP (€)1 <Q1115,18010 "9303910 :
4 0002%¢ 16 aledssrin) n030392¢ :
000200 f1et #030393¢ 4
s002s2 1S reveg.yusC n0303%40




LR

900246
000283
[

000262
000274
00276
000300

000301
000304
00033}

000330
00033
000356
000360
000361

[
000377
000404
000410
000417
000423
000426
000432
000433
000638
000440
000400
0006447
000450
000482
000457
000463
00047}
000477
000502
000504
000806
000810
000512
000513
000520
000824
009528

000530
000832
000341

00870

000873
000878

0
(1113

00022
000022

16

1"

12
17

n

19

13
26
23
25

40
33

27

k3
6

52
S

33

AlJJe1) 0P

TP (ABSF (F)«Q2)9¢90]16
nReABSrF (F)

t2el

a0 YO 9

A(11,118880%e8CoYeCCoY
a(lreal
LKtlrell
a0 Yo ¢

PilelJi17:10,19
eA(te1l)

[ZLYINNT} §]

¢s3oyscov

A(leT1) 0

1P (ABSF () =01(1))15418,21
1LX(1)all

n(1)aaBSF(2)

a0 Yo 1S

4{JJe 1) @CCORSCOYVLSSeY
atlett)mo,

atlleg?

iKthel2

a0 Tn 9

LTI FP R4

veAllesJJ)

eayogevec

PevVesLUSC

A(lert)eg

[YRLRNIT 4
GuMAX1F(ABSF(E) sABSP (F))
1F(0.0(1))19¢9,1)

otl)ee

IF(ARSF (£)oABSF (F) ) 23026426
LXtIell

a0 Tn 9

(AR SE NI
1F(Q(L) W) 40025425
waltin

tIisg
1FilvyI2T7,27.33
weBitell)
veS(tyJJ)
niles11)8ysgeveC
n(lsJ))mveg=yel
CONTINUE

1P {vai) 31031030

1P iIv)ISS,5%.58

no S0 leleN

o=}, 220

DO 91 JsTN

P LA (Je S o) 81951052
1eAtled)

xaJ

EONTINUE

17 (Ke1193,90,8)3
ai{Kex)mA(Le])
alled0V

no 54 Jei,N
el oK)
atJon)el(el)
R(Jelisl
cONTINUE

17 (1VelE.0) RETURN
00 70 J & joN

N0 62 I o 1oN
JP 10(20J)) Gacb,T0
CONTINUE

06 A0 64 1 & 1N

niloy) @ oBiled)
cONTIIUE

ETUNY
eNd  Jacos!

#6303980
9303960
n930397¢
n930398¢
40303999

n0304000
n03040810
ne304020
“0304030

0304840
"0304050
10304060
10304070
n0304080
"0304000
50304100
ng30slle
n0304120
N0304130
MO304140
M03041%0
M0304160
M0304170
M0304180
n0304190
40304200
ne304R10
ue30e220
no304230
MO306200

®g304260
M0304270
ne3062080
M0304290
40304300
“0304310
M0304329
40304330
n0304340
40304380
M0306360
"0304370
M0304380
“0304390
n0304400
[ L2123 ]
M0308420
MN0304830
M0304440
MO304450
"0304460
ne30687¢
M0304480

M0306000
M0304500
"9304810
ng304820
N0304830
n0304840
19304330
ne304000
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VER 1.

000000
00000}

000001
000002

000003
000004

000005

500006

000007
0000;20

00071
000012

KapLLER

000012

aonooo 000012

130114]4082200000001

6170000001
67307
6140000034
6150000077

7130000000 ¢

63680
N754000010
67227
0523000005 *
106406
LYY XY
7573
5110
n2B0NCO0NY o

03egl}

08730768 P40 w~O,
TOENT KALLER
PHOGRAM LENGTH
aLoCcks
PROGR Ane LocaL
ENTRY POINTS
00000) RALLER
. SOURCE DATE ¢8.0209 CONVERT 10 COC 6400
ENTRY KALLER
vFo 36/70LKALLER24/)
*
L4 WHEN CALLED WITW ARGUMENT Ny RETURNS NaME OF NeTw ROUTINE
° IN THE STRING OF CaALLING ROUTINES: SUCH THAT ZERO
d CORRESPONDS TO THE ROUTINE TWAT CALLED KALLER,
b ALSOe RETUANS RFL ADOR OF CALL IN ARQUMENT N
L]
KALLER 8ss2 1
87 1
$8) -7
She 30
S8 70
Say (1]
B2 X1
L1 53 KaLLER=~)
LOOP SA2 Lk 1] }) FETCH JUMP«qalx INSTRUCTION
LR [LTYL}F] CIRC SHIFY ,e0 RET ADOR NOW IN LOWER END
Sa) X283 FETCH RETUAN=JUNP INSTRUCTION
SAe X3 FETCH wang/NARGS
SBs LYY NUSRER OF ARGUMENTS
LY A5:84.D0NE
§82 A2-87 QECREMENY COUNTER
PL A2+L00P
DONE B8k Xe PUT NamME tw X6
1179 As
SA? A3=8s FInn QEL aDNR
Sa7? 1] STORE N ARGUMENT N
JP SALLER
END
UNUSED STORAGE 32 STATEMEANTS 3 SYMaOoLS
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000006
00000e
0000uA
000006
000004
000004
000006

00000

000020
000023
90002%
ggonas
000032
000038

o00102

000112
000114

OO0 OO NONNDDODOOONOHOOANOD

Uk

K
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20
3o

FUNCTION RUNVERG (EMNON¢VARRL ywORK)

SUURCE UATE €9.072)  SPECIAL WANDLING FON MUGE vALUES OF ENAOR
SOURCE UATE $90709 ASSURE PRCSN POSITIVEs ADL ENTHY SETVERO
SOQURCE UATE QUe0Kia INTVIALIZE TO 4EROS

SOUMCE UATE 87,1208  ADAPTED FPROM ULIVERGE OF 67,071e

VAkBL 15 WESET, TU DWIVE EMKON TO ZbMUses RONYEMO RETUKNS A FLAG
10 IMDICATE PROGRESS OF CONVERGENCE s

SELELCTIOM OF STEP IN vaRAL 1S AS FOLLO®S .40
IF ENO® any ELAST WUTH WUBRs MEPEAT INITIAL STEP
15 LITHER ENOW O ELASY WUGE (NU) BUTWI s mALVE THE INTERVAL
1F ROTw ENUW AND ELAST AWE R!A!ONAULEo USt SLOPE TwmRU LAST 2 PUINTS

ONVERG  P1iST wk INITIALIZEO AS FOLLU®S yesss
CALL KONVSET  (DVePRCSNsWOKK)

CALL SETVERG (DVePHCINIWURK) WHEME o000 09,0700
DV 1S INITIAL INCHEMENT TO WE USED ON VARBL
PHCSN 18 ALLOWABLE TOLERANCE ON VaARBL 69,0709
WORK 1$ O=WORD wOKK=SPACL USED BY KONVERG

ONVERG RETUWNS FUNCTION VALUE & 0 IF CONVEWGENCE PHMOCEEDING NORMALLY

o1 IF CONVERGENCE COMPLETED
1 IF FAILURE TO CONVERGEL

TYPLICAL USE 19 AS FOLLOWS ssses
UIMENSION wORK(S)
CALL RONVSET  (10.00OKERR)WORK)
vel0o.
TESTEFCNIV) » GUAL
17 (KONVENG (TESTeVowORR)) 20010030
(EWHOR MELSSAGE)
(PRUCEED)

EWUIVALENCE (AEWsIEQ)

OIMENSION WwUHN(8) suRk (8}

EQUIVALENCE (WHK (1) e ROUNT ) o (WAK(2)s PRCSN )
EQUIVALEANCE (wRR{3)y VNUW )o{wRK(4)9s VLAST )
EQUIVALENCE (whK(S)s ENOW ) o (wRK(O)s ELAST )
EQUIVALENCE (wRK(T)s DV Yo luRK(B) o DVLAST )

DATA (LIMITEGY) o (KOUNTEe]) 49,0723
IFIKOUNToLTo0 ¢ORe WORK(1)elLTe0s) CALL CEASE 69.0709
{abh= RONVEMG MAS FAILEDe OR wAS NOT INITIALIZED =) 69,0709
CALL XM]T{BewORRowRK)
ROUNTSKOUNT e} .
KFUNCe)
IF(KOUNT oGl oL IMITe2) KFUNCE2 69,0723

IF (IKOUNToBTeLIMIT) KFUNCED
l'(KOUNToGTOZ eANDs ABS(PULIVIERRON/ENON)) «GTels

sANDe ERROR®ENOW 87,0+

oANDe ANSIFOIV(ENOW/ELAST))(OT¢1.) KFUNCES
GO TN (20410+10010) okFUNC

CaLL COUN OVT (M)
WHITF(603]1) KOUNToVLASTELAST s VNOWIENOW . VANAL ¢ ERNOR
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we

e

Fommal tenmeTmountt COWVEROING .4 vAR[ABLE LRUR  /
A e Ttraliln ®[3/
x ik 3eeIrblZe3/) )

TP inELhCoaiadl 00 TO 2

Care LW UYL

CBle WM FRirCrU]oournCrAIN UF CALLING PRUGKAMS =,)

Gu Tr i ez ey Oebl) s RFUNC

YELDTBV.NLA
S-S TR
Mid azvars
vl lom.
TP leriwetietre) 0 TU 99
IFir i hTalbel) GL TU @2
IFiavs it vw)ael el o 1S oANUe AbSIELASTIoGTolebi9} GO 10 &}
KLl =anSibLIVIENUN/FLAST))
IFtraTliacTelab=lu ealide WATIy,LTe)eE*10) GO 10 &u
I rrruw®r{ LS5TeTele) U 10 &2
Tr 1A SHUVIWGTarhCSN) U TU 3@
AR TNALy o (R (NAY10.AT ) ,Eel0) VawblLavLAS]
I A
vvz=vunl/se.
ST Wl
CVE L LES IV P i w i O e/ (FANOReELAST)
IF 0 RS EOVALVLAST) eV Jue 1 DVESIGNLLNe®DVLASTeliV)
Al NI ELY

Tifersiov! ol ToPrCONI KPUMCB=]

Sl Syl weLy

ne emeri oL (702
LN S F A 2
Kt yblizmdy P

Collh AM] I tigert gay MR
.t YLt

LY Nl 2]

EN M Gi

TRY R oy e T
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TELL Al eyl amkr)
VLRSS vy SF M m
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F ot Rt oyh =

69:NT7rs
69.,07¢3
69.07¢3
69.07¢3
€q,n7e3
69,073
69,0723
&Y, nTc3
89,0723
bYeCTe3
69,073
89.07( S

69.07¢3
bYe07ly
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69.771y
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KSHFT
3
3
sER 1. Rywb T 0n/30/68 2a6E WO, .
J1DENT KSNF T
cgogt? PROGRA® LENGTH
. BLUCKS
. san000 000012 PuLGRAM®  LACAL

ENTRY POINTS

C0000) XSwFY 000001 SKHFyY
. SOURCE CATE 68,0209 CONVERT 10 COC 6400
L]
. ARGUMENTS vos WORDONBITS (omRIgmuTy=s EFT)
. SHMIFTS wORD NBITS YO WIGMT OR LEFTs END OFF (ZFRO FILL)
. THIS FUNCTION MAY RE CALLED BY EITHER NaME oXSHETe OR sSHFTs.
. HETURNS ®wWORDe SHIFTED TO RIGWT OR LEFT wlTw 26RO FILL.
.
ENTRY KSMFT
ENTRY SHFT
230752 1233 0A7e0u00000002 vFn 30/SLxSHFT230/2
200071 SHFT BSS 0
03003 KSHFY 85s2 1
000002 54110 Say L1} «0RD In X1
22" SA> R2 NBITS IN X2
13811 BXg Xy
565691 217200005 ¢ IR K2oKSHFT IF NBITSms0r RETURN ORIGINAL ¢ORQD
63371 s81 12 NRITS In B
beald0 S8a k)
CUBNIE  HISDAAA00] 585 1
064000007 GE B4R RA
590088 kel S8a A0-8)
Sy86200n1Y SAS ONERITY
&Thas S86 Aa~-B8§ MARE MaSY
43708 2 EReS Are RA, XS In
BT Lag Adyrg RIGWT gnp
NETNTRQLLT . oP RA
PRI il Fa SAs ONEBIT
~Tnas Sta Ra=g% MAXE MaSk [N
23889 Arc ARG LEFT END
. ks e BAs& WY AH
et wia aXqexs
R R I P KSwHF Y
RS PR R R km T LaTa 40000000000uNnN00000R
R Enn
Juh,d INLSE D STOMAE I8 STaTiments & SYMROLS
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00000e

a0090Ce
000013
0000623
000030
000035
000042
000n8s
000075
LT ARDY
cao1s
0001348
000342
0001413

faNakaXalaNalalalaWaNel

I3

~

-

SUBROUTINE LOCLAA LPYECIRVECIRPIRTLUVECY
SOURCE UATE o7+0728 CALL CROS1 INSTEAD OF CROSS AND UN]1v
SOUdCE DATE eheCl01 BRAND NEw CODE

HE TURNS ORTHOGONAL UNIT=VECTORS IN UVEC, AS FOLLOWS
UVEC (1= 3eKP) THE kP=Twn VECTOR 1S I THF PYEC DINECTION
UVEClw3sNQ) THE KQ»Tw VECTOR IS NORMAL YO PYECs AND
AS CLOSE AS POSSISLE TO QVEC
OTWER UVEC COMPLETES THE RIGHMT=mANDED SET

ess NOTL THAT UVEC 1S DIMENSIONED (3¢
TIMERSTUN PVEC T UVEC(T) odUVEC (3031 oU(303)

TALL UNITVIRVEC UL oXP) )}

CALL UNITVIQVECSU(LKE) )

xKapesbeKQ

KMBMOD (RQaKkF eIy 3)

60 T0 (1e2)arm

FALL CROSI(ULIINPI UL RA) 1L 9hKY)
call CROSSIUILIRKI vU{1aKPY sV 9KQ)}
W0 1o 3

CalL CROS1(VILeKQ)sULLoKP) oYUt} IRK) )
Call CROSSIVIT kP oyl oK) su(])eRQ})
Calt XmITUSeUsUVEC)

SETuaa

END LOCLAX

67.0726
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400086

000008
000010
000011
000026
000033

000533
00004a
000nen
9000a7
00006s
030071
900071}

AR XaNa¥aNa¥aXakal

v

SoBRUOUTINE MaYADOR 1askH,CoNRAYNCAY
SOURCE CaTe 87,0728 BRAND NEw CODE
PEARINS, Co w. MATMIX ADDITION AND SUBTRACTION
ENTHY MATAUD (= A& o g

ENTRY MATSLY (» A = §

NRA & NUMBER OF WO0wS

NCA 3 NUMBEN OF ZQ_UMNS

JTMERSION AINRAGNCAY, R (NRAJNCA), C(NRA,NCA}

EPINEER L R L1

S JUmlanCa

T ovledl 8 AI1ey) e BUle)
CONT INUE

AF TMN

ENTRY MATSUR

32 Imlanma

C3 @ JmianCa
TilatmAiTeJlapml]yJ)
CONT [NUE

OfF TURN

ENC “ATAND




00005

008008
86001
3000310
000027
000027

AR o RN

«

SJRROU?IN
SouRCE Da

£ MATD L ag
TE 87407126

CTMENS T ON V‘~)"(~'N)
Cate A~X¥«~N"?-o.np
Do 2 KR yp

4(K|K):V(Kl
RETunsy
FNG L R Y

BRAND NEy CODE
STORE g YECTOR v gy Twg 01460MaL g SQUARE MATHTX A(Nywy)

MATDIAG




MATFLIP

SURRQOUT INE MATE 1P (4. NHAY

¢ SOURCE DATE 67.0726 dRAND NEw CODE
4
C FEFLACES SQUARE (nHA RY NRA) MATRIX «a~ BY TS TRANSPOQSE
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MATNICES A OR B8 IN THE CALLING SEQUENCE.

OIMENSTON A{NRAJNCARB)» B(NCARBs NCB) s C(NRAGNCB)
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